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PUBLIC NOTICES PUBLIC NOTICES 
aa The H High Commissioner CONTRAOTS, fo, 
ln prepared to receive TEN. (jreat Southern and Western 


DERS for the 8 UPPLY of -— 


TUBING COPPER, Solid Drawn 
s PINS, SPLIT, and SCREWS for WOOD. 





ILES. 
Forms . nr Tender may be obtained from the 
rector-General, India Store®Depariment, Branch 
No, 15, Belvedere wy 8.E.1, and 
tenders are to be delivered at that office not later 
than Two o'clock p.m, on Friday, the 20th September, 
a: T, RYAN, 
177 Director-General. 
ity of Cardiff Education 
COMMITTEE. 


THE TECHNICAL COLLEGE. 
Pamcgrat, CHARLES COLES, B.Se. (Lond.) 


DEPARTMENT ai ENGINEERING. 
fra or Derarrwenr, A. W. LOVERIDGE, B.Sc. 
(Ens. . R.C.8e. 

SESSION 1922-23 
(Commencing on TUESDAY, 3rd OCTOBER, 1922). 


The following ror COURSES have been arranged for 
ENGINEER SEs : 


tye m Mechanical and Marine 
E jointly with the University College of 
South Wales and Monmouthshire. 

4 Two Years’ Course for Apprentices and others 
with facilities for practical experience in the Summer 





These Courses are suitable for Students preparing 
for Degrees in Engineering or for the Examinations of 
the Engineering Societies. 

arine Engt 


are also arranged for M : 
peers preparing for tt the Examinations of the Board of 
roe further partigniom of Full-time and Part-time 


Courses. Entrance Examination. Scholarships. Fees, 
ke., apply to the Principal. Forms of application for 
sdmission to the Entrance Scholarship Examination. 


duly completed, must be received by the 18th 
September. 
JOHN J. JACKSON, 
Director 


of Education. 
City Hall. Cardiff. 51 


UNIVERSITY OF LONDON. 
King’s College. 
FACULTY OF ENGINEERING. 


Complete COURSES of STUDY, extending over 
either three or four years, are arranged inp 


CIVIL, MECHANICAL AND ELEC- 
TRICAL ENGINEERING. 





for the Engineering Degrees of the University 

of Leadon aad for Nw Diploma and Certificate 
of the College. 

The four pees course provides, in addition 

to the 


mic training, opportunity for prac- 
tical traluing in works,” 

HEADS OF DEPARTMENTS. 

Profesor G. COOK, D.Sc., A.M. Inst. C.E., A.M.I 

E., Mechanical Engineering. 

A. H. JAMESON, M.Se., M. Inst. C.B.. 
Civil Engineeri: ops 

E. WILSON, M. Inst. ©.B., M.1.E.B. (Dean), 

fooot §. AF WE 

Professor G. B. J wa Be. } Mathematics, 

Samu [ pMiLes. OB 


ee 


D.8e., F.LC 
Professor A A. dS, ALLMAND, M.C., D.Se,, { Chemistry. 


Predesser 0. W. RICHARDSON, D.Sc, F.R.8.. 
Professor W. T, GORDON, D.Sc,, F.B.S.E., Geology 


bave pate the Engi- 

a Big ge gh hag 

Reiss deed o Miwa vil and 

Departments rooms, includ- 

ing Wireless Telegraphy, in the Electrical. Engi- 

neering | hl have been made 

te the equipment of the laboratories in the three 
. Kt Sor poepenes of and 
Ground. 


For full information PTA to the quonptaRy. 
King's College, Strand, W.C 


[he Polytechnic, Regent-street, 
 & 


SCHOOL OF ENGINEERING. 
PRESIDENT OF SCH : THE HON. SIR CHARLES 
PARSONS, K.C_B., M.A., LL 


B Sé., (Hon. Eng.), F.B.8, (Edin.), 
The DAY. DEPARTMENT RE-OPENS on et 
by Entrance Examination commences Se; 

oe 


Three-year DIPLOMA COURSES in 
MECHANICAL ENGINEERING, 
ELECTRICAL GINEERING. 


teaching 
Hostel and a large Athletic 





Drewi ing-office, tating 
and ine per ann 

The EV ENING DEPARTMENT RE- OPENS 

oes sete Students enrolled from Sept. 13th, 6 to 


8.30 p 
The Day or Evening Courses are recognised for the 
Diplomas and Certificates issued by the Institution 
conjunction with the 
Boars of Edacation 


Detailed prospectus of Day or Eveni Department ¥ 
2d. post paid, from the DIRECTOR OF ED = 


_ Polytechnic, Regent-street, 


» SPECIAL course” a been arranged for 
udente he Graduatesnip Examination of the 
Institution of ¢ Preliminary 
Examination tinal Be of” dy vil Bnginests 
’ nal’ Examination ‘of ‘the Institution “of 
Bee reat 








PHYSIcs © 





Organisation 





Che Engineer 


PRINCIPAL CONTENTS OF THIS _ ISSUE. 





The Meuse Lock on the Meuse-Waal 
Canal—No. I. 





lron and Steel Institute at York. 


Locomotive Power. 


The amenereyere Ceci Power Station 


The* Devonshire Ironworks, Staveley. 











Marine Motor Design. 
1500 Volt 50-Cycle Rotary Converters. 
Two Types of Automatic Railway Couplings. 








15-ton Electrically-driven Testing Machine. 


of Research. 














PUBLIC NOTICES 


PUBLIC NOTICES 





Rattersea Polytechnic, London, 


Principal: ROBERT H. PICKARD, D.Se., F.B.S. 
ENGINEERING DEPARTMENT. 


Vv N' GaseEe suitable for Final B.Sc. (Eag.). 
aM TCE A . M.IM.E., &c., are held in the following 
SUBJ RC TS : 


St eth of Materials with Laboratory Testing. 
Theory ¢ Structures and Structural Design. 
Theary pn ay and Machine Design. 
Heat 5 Rape Ra, th Laboratory 7 
th Laboratory Test 
decks warded tres’ ber 19th to 22nd. 
DAY TECHNICAL cba), Ce . 
FULL-TIME COURSES in Mecbani an 
Electrical Engineering for BSc. (Eas Degree, 
University of London, or College Diploma COoM- 


NCE PTEMBER 25th. ntrance 

a = — 1 Fee: £18 per session. A 
higher fee will be charged to not residing in 
London 


Full portioulars of all classes on application to the 
P AL. 166 


ENGINEERING a fe TECHNICAL 
Northampton I Polytechnic Insti- 


8ST. JOHN- STREET. TONDON. E.C, 1, 

ENGINEERING DAY — i 
COURSES i he y an 

Prestion of vil Pa ical and Riestrical Engireer- 
vil and Mechanical Engineering 
~ we —y and AERO- 
and those in Electrical 
ee pecialisation in RADIO- 


A eeisitiet EXAMINATION is held 
at the end of September before the commencement of 
Courses include 














session — J in 
commercial wor! and extent oS fe a 4 
They also for the Degree ngi- 
neering at the Uni niversity of London. Fees, “8 or £18 
per annum. 
THREE ENTRANCE SCHOLARSHIPS. of the 
value of £62 each for the complete course will be 
offered for competition at the annual entrance 


ination i 


OPTICAL ENGINEERING AND 
TECHNICAL OPTICS. 

Courses in . portant 
Sot hoclled Geeeee a tcces The sanesl 
— weination is held at 1 the end of September. 
EVENING TECHNICAL COURSES 
in all branches of aes one pitas! Bost Engineer- 
ing commence on Monday, Septem —~ Elec tioal 


well with modern apparatus, which 

a . . 

the M = side, provides for specialisation 
Automobile and Aeronautical . and, on 
the Electrical side, for s in Alternate and 
a a Wor! ote j0- hy and 
ore con part ber with conditions 


of entrance, &c. all information respecting t 
work of the Institute can be obtained at the Institute 


or on “ES m to 
MULLINEUX WALMSLEY, D.8c., 
192 Prinei 





im: 





SITUATIONS OPEN 


OLCKOW, VAUGHAN and CO., Limited. lari 
NAGEI only A_§ the 0 POST of COMMERCIL 





niversity of Birmingham. 


CIVIL ENGINEERING DEPARTMENT. 


PROFESSOR : B. Sima. D.Sc., M. Inst. CE., 
- Inst: ME. 


COURSES ‘in CIVIL ENGINEERING, including 
Hydro-electric Engineering. to B.Bc. 
Degree (exempting from the ions of the Insti- 
~, vil Engineers), will COMMENCE in 

8 L COURSES r=) also provided in TOWN- 
PLANNING and CIVIC — 

Further a. be obtained from the 
SECRETARY or from the PROFESSOR of —_— 
ENGINEERING. 


Auckland Harbour Board, New 








pe FENDERS pve sk IRVEERD 2 for the SUPPLY and 
TW. hd (12) ) 5-Ton (and alternatively for 3- 
4 Balanced Jib ELECTRIC Q ay 
Fo (4) $= (and alternatively for $-Ton) 
Balanced Jib ELECTRIC ROOF Ss. 
SIX (6) 1- ELECTRIC NO- 5. 
Specifications, diagrams and of Tender can be 
odtained at of Board's Agents, 
Messrs. W ur, Ltd., 


Crippl C., 2, 
on payment of a deposit (returnable) of Two Guineas. 





ders to reach Auckland by Noon on 
ist, 1923, Fe "The CHA AIRMAN. Harbour 
Board, Auckland, New Zealand.” 008 
Kast, Indian Railway. 
Dnarectors are to bag | up to 
Eleven = o'clock a.m. on Inesday err Sep- 
tember pocatne, TENDERS for the SUPPL i 
MILD STEEL FLATS. 
Copies of the specifcation can be obtained at the 
= payment of £1 1s. This fee will 


not be retur 
G. BE. LILLIE, 
Secretary 


73-76, King ypaaapctentt, 
Londo . 


sist huguse ‘lez2. 163 





State Electricity Commission 


TENDERS iS PLANT. 
ENDERS are aapeey, INVITED for the SUPPLY 
DEAIVERY &e., of the following for the Morwell 
Power Scheme. 


Copies of Tender form and specification will be avail- 
le 2 application to— 
ictoria, 


General for V 
Melbourne-place, Strand, 
London, W.C. 2. 


SPECIFICATION NO. 282.—COAL- 
PLANT FOR KIGUETHING. WO ass AND 
it two es S, Tender 


el ty 

charges will be 

third copy rd an 
the sum of £ 


Precoanary Deposrr.—A preliminary deposit of 
esa ie to be lodged with Tender, 
Si AES Gay ES eee, A See ebove 


mentioned office 
The ae Goth 208 VER SRE fp cote the 





Pa ey BY 

inge enum plete. These 

receipt of a bone fide Tender. 
copies will be supplied 





class men, with Iron 7 
be All 





The wy 
el covers all the work in these subjects 
~ or examinations mentioned. 


Pros: 
EDUCATION, -— 20% Paid, from the DIRECTOR OF ¢ 


ie 


dence. —Comniunications 

fidential,”” to be sent to G. "G. SCOBY-SMI TH, tt: 
C.B.E., ¢.o. Bolekow, _ Vaughan _ Co., } 

Middlesbrough. 19 


lowest or an 
Tenders, S Day my endorsed and 


ar AY GEELANDI. 
TRACTS, 


The Dizwctors of the “Great Souther and Wes esterp 
Railway Company are prepared to e TENDERS 
for the SUPPLY of the tnderinentioned | ‘STORES for 
three months, commencing lst October, —_ 

No. of 

Form. 
Acid, Sulphuric .... 3p 
Asbestos Sheeting, &c. 2 
hb di cde hee 0 


No. of 
Form, 
= ~~ and China Sun- 


WOES .kiceccsei. 15 





27a 
Forms of Tender can be obtained on payment , is. 
Stores 8 





each from the 
Department, G.5. and W.RK., Inehicore, Dublin, 
Applications for forms by post must be accompanied 


cannot be All 
aa ye eo ee rected to 
the Stores Superintendent. 
Patterns may be at the General Stores 


“Inspected at 
Department on and after the 8th inst., between the 
bours of 10 a.m. and 4 p.m. (except o: 
Tenders ny be enclosed in 





to — the lowest or any Tender. 
y r, 
ROBERT CRAWFORD, 
Secretar 
Kingsbridge Terminus, Dublin, 
September, 1922. 


v. 
178 





New South Wales Government. 


MINISiL ER OF PUBLIC WORKS. 
TENDERS INVITED for 


wings can oom, sae aed capect 
the Consulting it Engineer. 64, Victoria- 
street, aN 8.W.1, or at the Office of the 


Tenders must be delivered not Ister than 11 am. 
- A 28rd October, 1922, in sealed envelopes, 


to 
THE AGENT- mere — — —ty — NEW SOUTH WALES, 


Strand, London, W.C. 2. 
6th September, 1922. 201 





Metropolitan Borough of Wool- 
































‘RO ELECTHAC 

ite TENDERS 

Byte ag = Ss 

vA TENE, | FE EB 

TANKS, WATER PUMPS, 

AM: FEED and WATER PIPING and otber 
XILIARY PLANT now available for disposal, in 


AU Y 
Lote shown = schedules which may be obtained on 


Engineer, 44, 
Powis-street, “Woolwich. 8.E. 
Tenders must be on } supplied, and in 
strict accordance with the conditions stated. 
The Council reserve the right to withhold any lot 
from sale and to accept any Tender. 
to be sealed and endorsed “ Tender for 
of Plant,’’ and delivered to me at the Town 
Hall, Wellington-street, Woolwich, not later than 
5 p.m. on Tuesday, the 19th September, 1922. 


By er, 
ARTHUR B. BRYCESON, 
Town Clerk, 





198 





PUBLIC NOTICES (continued) 
Page 2. 





SITUATIONS OPEN, Page 2. 
SITUATIONS WANTED, Page 2. 


PARTNERSHIPS, Page 2. 
PATENTS, Page 2. 
MACHINERY, &c., WANTED, Page 2. 


FOR SALE, Pages 2, 3 and 4 
AUCTIONS, Pages 3 and 102. 


PREMISES TO LET OR WANTED 
Page 3. 


WORK WANTED, Page 4. 
ENCIES, Page 2. 
MISCELLANEOUS, Page 2. 





For Advertisement Rates See 
Page 247, Col. 1. 








ers, OD prescribed form 
addressed, must be delivered to t¢ 
bourne 





NUMERICAL INDEX TO ADVER- 
TISEMENTS Paxe 101 































































ae fo ENGINEER 



























PUBLIC NOTICES 


Serr. a 














The. 







2. 36,000 FOG SIGN. 
la Vv 


3. RIVETS. 

! 4. DRYSALT: 
Specifications and fo of 
on Wednesday, the ey 


Offices, 91, 
addressed to the Chairman 





ber 


rege 


‘Tenders 









nay sar ig, al ant be et 
19Fie Directors do, not bind themselves 
lowest or any Tend 



















South Indian Railway 
PANY, Limited, prepared 

TENDERS" for the SUPPLY 

1. 704 AXLE- ak WAGONS. 

NU PINS. 

Sender will be available 

tember, the 

France, Westminster 


< ¥-¥ ‘South Indian Railway Soqpoeny. 





to receive 












1922. 





and 





Directors 
Limited, 


oe for fans, 


carrying out 


met eu 


“Reel Girder Work, Sr ee 


to Stone Sreakens, Mit 
tb ot 


Oo. 3. 










to accept the 
















STEELWOREK Le my Poe ted 

ci itadanres 14 vit Soa ene ROP 

of 108. gach copy of ios. 1, 2,3 4. = 
Copies of the ‘drawl may be obtained ortlS Xadreas, ngineer - os 

offiee Robert . 

Engineers to the company, 3, Victoria-street, West- RAUGHTSMAN WANTED for Experimental 

minster, 5.W. 1. A Work ; must have good knowl of Theory 

A. MUIRHEAD, and of Internat and 

onesie Minstees 43 ng Director. Mach{nner: y generally. Investment will be considered ds 
an Baplomber, 1022: 214 | Engipeer OMice, a nerment—“Adarees, Ferd A 










PUBLIC HEALTH ACT, 187 
rban ape of 
0 
EXTE 


The Ur 
acti: as 





District Co 
the Sanitary A 























mar 
must be 






“eee or euthorised agent 






Lee Be 


et een ws Sot BS 
2p ioeed me Oo Gaetan gS 
_ Ay bind itself to scoept the 
by 9 a.m. on 


tember. 1022. 
lst day of September, 


Cesk vs FREE ARE 












5. 


Ruislip- 
ontiwoed. 


bey First- 
good experience ante, Comet 
Detafls.—Write, with 
salary 
Fleetstreet, 


class, WANTED, 
te Turbine Lay-outs 


'selis' A 


“and 


joulars, experience, 


noses + 724, dvertising Offices, 
200 a 








with L.C.C. requirements ; 
qui tate 


d Y rmanency to table man. 
reGddreas. 109, The Edaioeer Ofae: ibe s 
DORMAN, LONG 4. 
NY bgrirrs Middiesb: O 


capable D. 


{IBST-CLASS 
Structural Wor 


DRAUGHTSMAN WANTED for 
ks, S.W. London; conversant 
able to take work through, 


and reliable. age, experience, salary 





?-. 
REQUIRE His 
DRAUGHTSMEN, thoron een yr hy 
and Detail: Constructional Steclwork for for 
Only fizst- 
uired to ° 
D — LONG and CO., Ltd., Construe- 
. Midglesbroygh. 1% 4 













































Years’ 


ade 2 





Experi 
= oe 
Ez. 
162 B 

















ING 





Assis: 
any other positi: 
e 


motor cars 
To0o. ‘supt., apt, Nord Rly, F Frame; head foreman 
Whitwortn ; 
AMN.EC LE.C, Inst.; BR ye 4 years Lieu 





Soeiossar" 


— _—_ — 
T QUIRED Manager, it. 
Ins; A on, OF 
y branch of enginee > 
16 — so ex including locos., hydraulic ap 
electric motors, tools, & 


on 
“arm 
private school education ; 


SF eB . = i'eatertain 


- a ENGINE 
D 
A 00 fails parti at 
BY 8UG 
ae an 


ision or 
Bhesne SBEDIQPELDT 
(Membe RiRUaapeLot, Soe tuvil’ Es 
Raadhusstrade, Copenhagen, Senmesk oe 
B 'B Goom 













dy ta 
A 
is Lig! . 













, 





~ 
ia 





. either 


dood "ersanicer 
Bngineer 


Oeeare WORKS BUPERINTENDENT SEEKS 
as Supt. or Assistant Works 


‘detpliar ‘Address, 91, i 


TB 
CPP SRE ARE? EARP LEER 0 
a. PAMP TS, &¢.. TRANSLATED 
we 
ESE and vice versa brow plitude agg 


terms 
Write, ie in 
King’s Chuss-voed, 















experienced 
Me Zt. Vi. 








ESTAR 


{bab 





ESPN Redoutee Matty 


— Me 














_—— DRAUGHTSMAN 
intel 


Pekin ree 


(18) REQUTERS able 


willing an 


etal 
toad, London, W. 
Pots? p 


















A cee DRAUGHTSMAN, 3 Years D. a 3 Years’ | ALITY ; mn ‘ to er) an” Titers 
POSITION Leadon sewing machines, v wee 

Office HARTT. 56, Lambton-road, Wimbledon, *" | Large requirements Ful particulars afer a 

a , 207, Office. oS 
HISMAN (JUN.), Exp. Gauges, Small 
mts. j details. a s. quick and I RANSLAT? a | prom Se eB “4. 
accurate, Lay FH “ret BEE EKS sit“ P6036, | st. vies met," Moat Bs “3 Bo 
The Engineer rr 08 ex in Saachester. Pat 


















——— 





= 
PATENTS 
HE PROPRIETORS of the PA 











7 Tease U.S.A., 
ity, com, 


| ar 


Deas eee 


ngineer OMe. 












TENTS N 
133,030, LATHE. EDR 


= ee... BAL 
emen n ALL B 
suaberband for TAING UP ARAL & F 


L SF 
THRUST in LA and simita: 
TOO 











GEARS tor LATHES and similar Mate 

UNDRY FOREMAN REQUIRES SIT.. Age are DEA ae cimiler Ma 
aR years’ exp., — Snail shop. img ate ~ CENCE snd DERREWISE BEANGEMENT: 
. ~A— pre: by w Teas r 
eB. Zisie, spa P6026, The Bn} oe Xs 1 ies the sangitedl an an 
prectival workin: 








ng of tools, 
experience in England and America ; 


ae of men.—Address, 1 
P6041 





OL-RGO YY 574 SEEKS POSITION with 
P ite : knowledge in the 
gauges, &c.; 18 





ER TURNER, 17 Years’ Experience e Jigs 
tools pat 


SEE . 
ha Shop : yeaa tool-room 
modern hardening plant.—Address, 
ngiacer Office. P604: 


and machines, 
Tool-room or 


eharge hand, 1 year 








174 





TO AUTOMOBILE ENGINEERS 




















































Metropolitan arinme | i 

PPOLY on 
pot and Traasport z ip set ie and feeds, and {fhoroughly cons ae with 
annum, plus Civil us. peasant da output 
£110. Candidates must worn and 3 guaren ay | Fens Giscilinarig a; moderate 
of age, and have had not yi salary. The Engineer 
in womanons : large a panes factories. ~~ os 
Leune Tot a" BoagD. Victoria Pabaakinent, | ROYER —The MANAGER of » 
E.C, 4, enclosing foolscap envelope. Works 5 Dos.. who » pee a0 
Applications to be sent in by 10 a.m. on 16th | aily de the markets of the country, 
September, 1922. 167 to NEGOTIATE NEW APPO. — 
—~— —— | Write, Z. M, 613, c/o Deacon's, Leadenhall 









SITUATIONS OPEN 













the Bess 





-ENGINEERING 
PARTNERSHIPS 


AND 
BUSINESSES, 
Wheatley Kirk, Price & Co., 


46, Watling Street, London, £.C. 4. 
Established seventy years. 








in t cou’ 
u 












4 should be addressed in the tm 
HASELTINE, LARE, ond 
Chartered od Pojgnt Assails. 29, Bonthon ayien y Dull 


T*3. eal eae ot Fee PATEN? 
7. 


into ee $ 
+7 OTHERWIBE oe Eon a terms {or 
the purpose above patent and ense. 
ing ite practi in Great Britain.4) 
inqutries te B. SINGER, 


LE 
Tiltnois. 















































MACHINERY, &«.. WANTED 
GANTRY aE, Abons 130 ¥: 


Weck terite ca cet 


ANTED, CRANE bh tag 
long, 44ft. span. 
17ft. long ; 


at 
tte Payee 
180, 


HEAD 
7 tons.—Address, 
Coninge BEEDIS “Bick: 





1607 





about 153 b 


‘eal 


to lift 
1807 





Ww ory a Sy 
izngineer re of adore, 





ANTED, p—--4 
for half-briek 
oD quay a 


RICKS 
quote pric 

















WANTED by, by @ 
must be Dractica 
ry see Uses steam rg and 
* dddress, a it8, The 


oe enema age 





MEQUINES ‘POSE, either 
with good p 
Office 







aire, genre! aS i” experience (E'W'D 


vote Sem er public body. 
.— Ad . The Engineer 
Pse09 5 






? Ad Waprep 6 for Experi- 
orks in London. 


tia: fa” eae 





‘er ann, 








by 


ANTED Firm of Consiguctionss 
Ws MPETENT 


MAN to Take VU 
of ROTIMATOM ; 
Friow sad and make 

ti Sof tend Gvenghonpen. ona 
held tbe post on 
ge ee ge er and Designs of 
da salary ex 





Estimates and do 


: should be scemstomed to 
Applicants should 





Structures. 
* BeTi- 













an pected.—. 
MATOR.” Wm, Porteous and Co., Advertising Agents, WHICH 
204 4 VIDE SCOPE AND REWARD 
Glasgow - : FOR 









Witt SPECTOR used at Gael nani! 





a Sore ceri Sa Bis 


2 ee or 
and thoroughly ee nt designer, pretation cage pie 






OTHER SBORILY. for 


ENGINEER 
Fd vesnadne ag aua Post 






A POSITION IS WANTED 






Pullest particulars and references on application. 
Address, P6030, The Engineer Office. Po0s0 5 





A 






































5) E“aaas Ne GP His SEB 
303-3 














AREnd drome: ype somnlnion aioe 
—-tiberal commission.—, » 
Office 








po required.— Address, P6028 





the Larger Machine Parte ‘xperionae ip man 
Ard a am wth exporter 

State age, wages and Pectin 
Eagineer Office. 

ANTED. Now Wet 
tion ; ‘ must ey 
ex, salary 
ay FH urneti-avenue, . 21 s 
Ce Work WANTED, with Technical Knowledee an 

of Gut 


and ‘Treat 
and 























































ENGINEERING EMPLOYERS |" 











" Saamaoe 





feb tes ELEC 





































































































Dremel. with Experience of the Plant Used tn 
emical, ag and a Industries, DESIROUS OF or TWO Good AGENCIES WANTED to to 
REQUIRED i C the La a ict. en OBTAINING THE SERVICES OF O) sreseut 4 = 
capable ependen at 
ly evidence of ithe originality of thought snd EXPERI ED og IFIED | 2.22%. - , 
teeta igh of t of the probiems entrusted ENC & AL » 
t 
(A, Dermanent and, progressive position for the RGNGINEEES and ome 
right man. In applying estate salary reauired.— Wi. with 
Address, P6018, The Engineer Office. P6018 a Ore Hy, 
= Se Se ee — 
ACTORY ACCOUNTANT WANTED, with First- 
Jos Cost Office Experience. for Eastern wn ot STUDS 00. 8 a4 - wd 
Counties. ng and su uen' class 
Address, P6033, The Engineer Office. P6033 a mesbanical work, DE! 8 roa TUA- wet ar| da Nenteneve egmancrca or eres 
. coept =a 
OR ASSISTANT REQUIRED for 8 Address, P6019, The Engineer Office. P6019 B "ela tra pei. araraling | 
‘Deta’ tatts. | Shop Experience eeeential- Applicants by own ont.—. te Set soe — 
to state fu Pp culars an salar uired 
Box 316, W. 8. Crawford, 1td., 253, Holborn, GmcaaNGe’ onl wOsKs - oa bees 2 
London, W.C, 1 A . steam mg pestgined ‘mass 
pen experience | to control of 8000 hande BDUCATIONAL 
nee eel work and Mining REQUIRED, ae 
t Steel wor: Mining Plant ; 
only State and experience.—NO. TONS C ow = 
(Tividale, Led,, Hecke Works, Tiptom. Sie@s. 171 4 Sondncted, 2 4 seeeedry: 
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western part is probably intersected by more canals of 2000 tons, and the locks are to be long enough for 
The Meuse Lock on the Meuse- and navigable rivers than any other part of the world a tug and two ships of that size to enter them simul- 


Waal Canal of equal area. The south-eastern part is in this | taneously, the tug and the ships lying behind each 

be year respect not so privileged. Before 1900 the only ship other. By the Wessem-Nederweert Canal the 

By Dr. = R. W EN THOLT, Regiinst - a e of the canal of any importance in the southern part of | canalised Meuse will be brought into connection with 
es a Seen Holland was the South Willems Canal, which can | the South Willems and the Wilhelmina Canals. 

No. I. only be used by vessels of 450 metric tons carrying Instead of building the Meuse-Waal Canal it would 

(1) InrTRopucTION. capacity or less, while the river Meuse was navigable have been possible to continue the canalisation of 


THE two most important commercial towns and for very small ships only. In recent years the the river Meuse below Grave and to improve the con- 
seaports in the kingdom of the Netherlands are ' Wilhelmina Canal, for vessels of 600 tons, has been | nection between the rivers Waal and Meuse near St. 
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Rotterdam and Amsterdam. The principal high- , made, and at the present time the Wessem-Neder- ; Andries. The construction of the Meuse-Waal Canal 
ways in Holland are the rivers and canals between | weert Canal for vessels of 600 tons, and the canalisation | was, however, preferred for the following reasons :— 
the North Sea, the ports of Rotterdam and Amster- | of a part of the river Meuse between the Belgian| (1) The Waal as ahighway is much better than the 
dam and the German frontier, viz., the New Water- | frontier and Grave and the Meuse-Waal Canal are | Meuse. 






































N.A.P =Normal Sea Level . 
All dimensions are in metres. ~ i52- 
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FIG. 3—TYPICAL CROSS-SECTION OF MEUSE-WAAL CANAL 

















way, the New Meuse, the Noord, the Merwede, the | in course of construction. By making the Meuse-| (2) The Meuse-Waal Canal gives a much better 
Waal and Upper Rhine, and the North Sea Canals. | Waal Canal and canalising the Meuse, communica- | communication between the province of Limburg 
Another important highway is that from Antwerp | tion will be opened up between the river Waal and the | and the eastern and northern parts of Holland and 
to Dordrecht, where it makes connection with the ' southern part of the province of Limburg, which will | the important town of Nijmegen. 
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waterway from Rotterdam to Germany, mentioned | be a matter of great importance, since South Limburg | (3) The making of the Meuse-Waal Canal is not 
above. The Waal is of much more importance than is the only part of Holland where coal is found. The | so expensive as the canalisation of the Meuse between 
the other two branches into which the Upper Rhine rivers and canals mentioned above are shown in Fig. 1. }rave and Saint Andries and the improvement of the 
divides near the German frontier, the Lower Rhine | As a heavy and increasing traffic on the Meuse- canal and lock of St. Andries would have been. 

and Yssel. The waterway from Antwerp to Dord- | Waal Canal and on the canalised Meuse is expected, | 
recht and the Waal divide Holland into two parts, | the dimensions of the waterway are to be such that 
a north-western and a south-eastern. The north- | it will be navigable by ships with a carrying capacity 





(2) Tae Meuse-Waat CANAL. 
The Meuse-Waal Canal, which is now being con- 
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structed—shown in plan in Fig. 2 and in section in 
Fig. 3—is about 8 miles long, 132ft. wide at the 


bottom, and 200ft. wide at the normal canal level. 
Its depth is to be from 12ft. to 14ft., and its side 
slopes are to have a batter of 1 to 3. For several 
reasons a canal without locks or with only one lock was 
impracticable, and therefore the canal is being pro- 
vided with two locks, one near the Meuse and one 
near the Waal. 

As normal canal level (K.P.) 7.50 m, N.A.P. 
(normal sea level) was adopted, at which level the 


lock has intermediate gates, so that a shorter lock 
chamber can be used if required. A general plan of 
the lock is shown in Fig. 4, the upper or Meuse end 
of the lock being shown in plan in Fig. 5, in 
longitudinal section in Fig. 6, and in cross section in 
Figs. 7 and 8. —_ 

The material through which the canal passes is 
sand and gravel. It is well suited for the foundation 
of a heavy structure. Concrete was adopted as the 
material for the walls. The floor of the lock under- 
neath the gates is of reinforced concrete 7ft. thick. 


All dimensions are in Metres 








































































part of the Meuse which is in communication with the 
Meuse-Waal Canal will be maintained by the weir at | 
Grave. When the discharge of the Meuse is heavy 
the level of the river rises above 7.50 m. + N.A.P. | 
and can reach 12.70m. + N.A.P. The Meuse lock | 
is opened till the level of the Meuse has risen to | 
8.50 m. + N.A.P., but as ® higher level on the canal | 
between the locks is not permitted, the lock will be 
closed as soon as the river has risen to that level. 
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For the remaining portion it is composed of hexagonal 
blocks of concrete 16in. thick. The sills and the hollow 
quoins for the mitre gates are made of blocks of 
granite. The outer sills, shown in Fig. 5 and 6, have 
been built to make it possible to drain the lock to 
permit of examination of the main sills. When that 
becomes necessary spare gates are placed against the 
outer sills, and in this way the very heavy and not 
always suitable beams which are used in Holland as 





be opened and closed in one minute by chains operated 
by a winding engine. At each side of each valve is a 
guard valve, which is only closed when the operating 
valve is out of commission for any reason, and it is 
possible to drain the area between the two guard 
valves and to enter into the part of the culvert thus 
freed of water. Screens are placed before the culverts 
to prevent drift wood and ice from entering them. 
Steel was adopted as the material for the mitre gates, 
which are mechanically operated, and it was specified 
that they should be closed and opened in fifty seconds. 


Central Control House 
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The machinery, which is similar to that of the gates 
of the Panama Canal locks, consists of a large gear 
wheel, revolving in a horizontal plane, with a vertical 
pin near the periphery of the wheel, to which a beam, 
the other end of which is pinned to the gate, is con- 


nected. This gear wheel is revolved by special 
machinery. 
The roads running from Nijmegen and from 


Groesbeek to the village of Heumen crossed the line 
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FIG. 9-SYSTEM OF DRAINING 


The Waal lock will normally be shut. An electrical 
pumping plant for the purpose of preventing the water 
from rising higher than 1 m. above K.P. is being con- 
structed. The combined capacity of the pumps will 
be such that they will be able to deal with all the water 
that enters the canaljby lockage, leakage and rain. 
There are several bridges with a span of 60-65 m.— 
say, 197ft.—213ft.—to be built over the canal and three 
syphons of reinforced concrete to lead the water 


EXCAVATIONS 


FIG. 10--SPECIAL CONCRETE 


a rule to drain the locks, can be dispensed with. The 
corners of the lock walls where they are exposed to 


| collisions with ships are made of blocks of granite. 


To prevent cracking of the walls expansion joints, 
spaced at intervals of about 70ft., are provided. They 
have the form shown in Fig. 5, which is such that 
water is prevented from passing from the culvert into 
the lock chamber when the joint opens, and that the 
different parts of the walls form practically one wall. 





BLOCKS FOR FACING WALLS 


of the canal and provision had to be made to divert 
them. They are taken over the canal at the upper end 
of the lock by a vertical lift bridge of 65ft. span. 

All the lock machinery is operated electrically. It 
is contained in chambers below the coping level. The 
machines for moving the gates and the valves are 
operated from a central control house placed above 
the lift bridge over the upper end of the lock. The 
man in the control house operates six gate machines, 















FIG. 11 


brought down by several brooks, under the bottom of 
the canal, are being constructed. 
(3) THe Design oF THE Meuse Lock. 

The largest vessels for which the Meuse lock has 
been built, are of from 2000 to 2400 tons carrying 
capacity. Such vessels are some 330ft. long by 40ft. 
beam and they draw 9ft. 3in. of water. The useful 
length of the lock is 860ft., the total length being 
about 1100ft., while the width is 52ft. 6in. and the 


The lift of the lock may vary from Oft, to 14ft, The 


SCAFFOLDING FOR PLACING CONCRETE BLOCKS 





FIG. 12—BUILDING CONCRETE WALL 
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FIG. 13—-PLACING ROOFS OF CULVERTS 


depth on the sills 12ft. 6in. below low water (K.P.). | 


To fill or empty the lock in five minutes was regarded | six valve machines and the bridge machinery. The 
| as satisfactory in point of time, but to effect it it | contract covering the manufacture and erection of the 
requires two main culverts, each of 72 square feet | vertical lift bridge and of the bridge and lock 
| cross section, extending from one end of the lock to | machinery was placed with Figée, Limited, of Haar- 
|the other. The water is delivered into the lock | lem, Holland. The drawings on page 237 show the 
| through twenty-six auxiliary culverts spaced at equal general arrangement of the lock gate machinery. 
| distances apart in the length of its side walls. The 
| main and auxiliary culverts are formed in the lock | 
walls. They are shown in Figs. 5, 6, 7 and 8. The| In the place where the lock is built the soil consists 
main culverts are closed by vertically moving steel | of about 3ft. of hard clay, underneath which come 
valves at the side of each gate. These valves, which | coarse sand and gravel. The elevation of the original 
‘are provided with bearings of polished granite, can ' surface of the ground was 30ft, above sea level, and 


(4) Tae Founpation Prr. 
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the ground water level is 28ft. above sea level. The 
lowest part of the foundation being designed to come 
at 3ft. 9in. above sea level, the first problem to be 
solved was whether it would be practicable to make 
the excavation in the dry, when the only possible 
means of draining away the water consisted of an 
open ditch. The more secure, but much more expen- 
sive, way would have been to lower the ground 
water level by pumping the ground water out by 
means of pipes sunk into the ground before starting 
the excavation. To decide the question a test pit 
was excavated to the required depth. 

The making of the test pit was a rather difficult job. 
Chere were at first many slides, but they were even- 
tually prevented by first making the slopes rather 
flat—1 and then draining them. When the 
slopes are quite dry it is possible to maintain a batter 


to 5 


‘ 











FIG. 14—EXCAVATION FOR FOUNDATION OF LOCK 

of one vertical to two horizontal. ‘The system of 
drainage adopted is shown in Fig. 9. The success 
achieved with the test pit resulted in the adoption 
of the same method for the excavation for the founda- 
tions. The trenches, the sides of which were lined with 
fascines, have not required any attention. The 
ground water level was thus kept down and the 
excavation for the foundations presented no diffi- 
culties, no slides occurring. 

The excavating equipment consisted of the standard 
types of excavator, locomotives and dump cars, and 
the pumping equipment of four centrifugal pumps, 
each with a capacity of just over 2000 gallons per 
minute. The excavation for the foundation was 








FIG. 15—MAKING AUXILIARY CULVERTS 


commenced in July, 1920, and finished in January, 
1921. The excavation for the foundation is shown in 
Fig. 14. 


(5) Be.trryc Course or Lock WALLS AND CULVERTS. 


Unprotected concrete lock walls are unusual in 
Holland. As a rule the walls of such structures are 
protected by means of a belting course of basalt or 
hard burned bricks. Such protection is, however, 
rather expensive, and experience has demonstrated 
that it is difficult to get a satisfactory connection 
between basalt or brick and concrete. It is generally 
known that concrete with a high percentage of cement 
shrinks, so that cracks are formed. Concrete with a 
low percentage of cement is not strong enough to 
withstand abrasion by ships and will be worn away 
when, as in the culverts, water flows past it at high 
velocity. To overcome these disadvantages it was 
decided to face the mass concrete with walls composed 
of specially prepared concrete blocks 4in. thick and 
of the form shown in Fig. 10. In this way the lock 
walls are protected by a covering of very hard 
material, as the blocks during manufacture were sub- 
jected to a pressure of about 100 tons, and were made 
of concrete mixed in the proportion of one part 
cement to three parts of sand and fine gravel (to 2in.), 
and were not placed in position till they had finished 
shrinking. The mortar between the blocks was mixed 
in the same proportions as the concrete of the blocks, 
and the width of the joints is Jin. As the protecting 


wall, by reason of the shape of the blocks and the way 
in which they are arranged, bonds with numerous 
teeth into the concrete, the connection between it and 
the latter is excellent. The protecting wall and the 
concrete filling behind it are built up at the same rate. 
The front of the lock walls and the sides of the culverts 
are provided with protecting walls as described 
above. Experience has proved that the concrete 
blocks, when set in mortar, lie so firmly that concrete 
may be tamped behind the stones without moving the 
latter. 

The author considers that this method of building 
concrete walls, which is new, as far as he knows, has 
the following great advantages :— 


(1) A very hard concrete covering, that does not 
shrink and is very cheap, is provided. 

(2) The wall has a much more satisfactory appear- 
ance than when the concrete is unprotected. 

(3) Where the blocks are used expensive shuttering 
can be dispensed with. 

The blocks were made on the site in an electrically 
driven press, the output of which was about 125 blocks 
per hour. They were built into the lock walls from a 
scaffold erected on two lorries running on the same 
track on the floor of the lock just alongside the walls. 
The platform for supporting the workmen and that 
for carrying the blocks and mortar can be fixed at 
different levels—see Figs. 11 and 12. 

The roofs of the culverts are formed of semi-circular 
concrete arches of the same composition as the blocks 
and reinforced with B.R.C. fabric. These arches were 
built in sections 3ft. 4in. in length and placed by 
means of the cableways—see Fig. 13. The use of 
expensive shuttering for the culverts was avoided, 
since the concrete was placed above these arches. As 
with the roofs of the main culverts, the twenty-six 
auxiliary culverts were formed beforehand—see 
Fig. 15—and were placed in position by the aid of the 
cableways. 








The Organisation of Research.* 

Ir would be idle to recall the lowly position of 
chemistry as an educative force in this country, 
or to reconstruct the difficulties with which the 
scientific chemist was confronted during the first 
thirty years of the nineteenth century. Present 
difficulties are serious enough, and press for all 
our attention, without dwelling unduly on troubles 
of the past. But we must at least remember that in 
the early days of the British Association “* schools ”’ of 
chemistry were in their infancy, and that systematic 
instruction in the science was difficult to obtain. 
Another point of fundamental importance which 
has to be borne in mind is that the masters of the 
subject were then for the most part solitary workers. 

It is difficult for us, looking back through the years, 
to realise what it must have meant to search for 
truth under conditions which were discouraging, 
if not actually hostile. Yet, although his labours 
were often thankless and unrewarded, the chemist 
of the time was probably a riper philosopher and 
a finer enthusiast than his successor of to-day. He 
pursued his inquiries amidst fewer distractions, 
and in many ways his lot must have been happy, 
save when tormented by the thought that a subject 
so potent as chemistry in developing the intellectual 
and material welfare of the community should re- 
main neglected to an extent which to us seems 
incredible. 

Public sympathy was lacking, Government support 
was negligible or grudgingly bestowed, and there 
was little or no co-operation between scientific 
chemistry and industry. As an unaided enthu- 
siast the chemist was left to pursue his way without 
the stimulus, now happily ours, which comes from 
the feeling that work is supported by educated 
and enlightened appreciation. 

Let me quote from one of Faraday’s letters now 
in my possession and, so far as I can trace, un- 
published. Writing to a friend immediately before 
the foundation of the British Association, he relates 
that a manufacturer has adopted a process developed 
in the course of an investigation carried out in the 
Royal Institution. The letter continues: “‘He”’ 
(the manufacturer) “‘ writes me word that, having 
repeated our experiments, he finds the product 
very good, and as our information was given openly 
to the world he, as a matter of compliment, has 
presented me with some pairs of razors to give 
away.” If ever there was a compliment which 
could be described as empty, surely this was one ; 
yet the letter gives the impression that Faraday 
himself was quite content with his reward. 

* * * aa 

’ The principles of science are to-day widely spread ; 
systematic scientific training has found an honour- 
able place in the schools and in the colleges ; above 
all, there is the realisation that much of human pro- 
gress is based on scientific inquiry, and at last this 
is fostered, and, in part, financed as a definite unit 
of national educational policy. Public funds are 
devoted to provide facilities for those who are com- 
petent to pursue scientific investigations, and in 





- Excerpt s from the presidential address by Principal J.C. 
Irvine, C.B.E., D.S8e., LL,.D., F.R.8S., British Association, 


this way the State, acting through the Department 
of Scientific and Industrial Research, has assumed 
the double responsibility of providing for the advance. 
ment of knowledge and for the application of scientific 
methods to industry. Scientists have been given 
the opportunities they desired, and it remains for 
us to justify all that has been done. We have this 
morning glanced briefly at the painful toil and long 
years of preparation ; now it falls to us to sow the 
first crop and reap the first harvest. 

Thanks to the wisdom and foresight of others, 
it has been possible to frame the Government policy 
in the light of the experience gained with pre-existing 
| research organisations. The pioneer scheme of the kind 

is that administered by the Commissioners of the 
1851 Exhibition, who since 1890 have awarded 
research scholarships to selected graduates. When 
in 1901 Mr. Carnegie’s benefaction was applied 
to the Scottish Uniyersities, the trustees wisely 
determined to devote part of the revenues to the 
provision of research awards which take the form 
of scholarships, fellowships, and research lectureships. 
These have proved an immense boon to Scottish 
graduates, and the success of the venture is suffi- 
ciently testified by the fact that the Government 
research scheme was largely modelled on that of the 
Carnegie trust. 

Two main objectives lie before us ; the expansion 
of useful learning and the diffusion of research 
experience among a selected class. This class in 
itself will form a new unit in the scientific com- 
munity, and from it will emerge the “ exceptional 
man” to whom, quoting Sir James Dewar, “ we owe 
our reputation and no small part of our prosperity.” 
When these words were uttered in 1902 it was a true 
saying that ‘ for such men we have to wait upon the 
will of Heaven.” It is still true, but there is no longer 
the same risk that the exceptional man will fall 
by the way through lack of means. Many types 
of the exceptional man will be forthcoming, and you 
must not imagine that I am regarding him merely 
as one who will occupy a University Chair. He will 
be found more frequently in industry, where his 
function will be to hand on the ideas inspired by his 
genius to the ordinary investigator. I have no doubt 
as to the prosperity of scientific industries in this 
country so long as we avoid hasty and premature 
specialisation in those who control them. We may 
take it that in the future the great majority of expert 
chemists will pass through a stage in which they 
make their first acquaintance with the methods 


of research under supervision and guidance. The 
movement is already in progress. The Government 
grants are awarded generously and widely. The 


conditions attached are moderate and reasonable, 
and there is a rush to chemical research in our colleges. 
Here, then, I issue my first note of warning, and it 
is to the professors. It is an easy matter to nominate 
a research student ; a research laboratory comfort- 
ably filled with workers is an inspiring sight, but 
there are few more harassing duties than those 
which involve the direction of young research chemists. 
No matter how great their enthusiasm and abilities, 
these pupils have to be trained, guided, inspired, 
and this help can come only from the man of mature 
years and experience. I am well aware that scorn 
has been poured on the idea that research requires 
training. No doubt the word is an expression of 
intellectual freedom, but I have seen too many 
good investigators spoiled and discouraged through 
lack of this help to hold any other opinion than 
that training is necessary. I remember, too, years 
when I wandered more or less aimlessly down the 
by-paths of pointless inquiries, and I then learned 
to realise the necessity of economising the time and 
effort of others. 

Research supervision, if conscientiously given, 
involves the complete absorption of the director's 
energy and leisure. There is a rich reward in seeing 
pupils develop as independent thinkers and workers, 
but the supervisor has to pay the price of seeing his 
own research output fade away. He will have more 
conjoint papers, but fewer individual publications, 
and limitations will be placed on the nature of his 
work by the restricted technique of his pupils. 

* 


> * * 


One of the greatest anxieties of the research 
supervisor is, the avoidance of extravagance and 
waste. The student is sometimes inclined to assume 
a lordly attitude and to regard such matters as the 
systematic recovery of solvents as beneath his notice. 
My view is that, as a matter of discipline as much 
as in the interests of economy, extravagant working 
should not be tolerated. There is naturally an 
economic limit where the time spent in such economies 
exceeds in value the materials saved, and a correct 
balance must be adjusted, It is often instructive 
to lay before a research worker an estimate of the 
cost of an investigation in which these factors of 
time and material are taken into account. As a 
general rule it will be found that the saving of material 
is of greater moment than the loss of time. The point 
may not be vitally important in the academic labora- 
tory, but in the factory, to which most of these workers 
eventually migrate, they will soon have the lesson 
thrust upon them that their time and salary bear 
a small proportion to costs of production. 

Looking at the sition broadly, if one may 
criticise the eae aliestinen of to-day, it is in 
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to the research apprentice, and the situation has 
become infinitely harder for the supervisor in that 
new and onerous tasks are imposed upon him. To 
expect him to undertake his normal duties and, 
as a voluntary act, the additional burden of research 
training is to force him into the devastation of late 
hours and overwork. The question is at once raised- 
Are we using our mature research material to the 
best advantage, and is our policy sufficiently focussed 
on the requirements of the experienced investigator ? 
I think it will generally be agreed that members of 
the professor or lecturer class who join in the move- 
ment must be relieved in great measure of teaching 
and administrative work. I am decidedly of the 
opinion that the research supervisor must be a teacher 
and must mingle freely with undergraduates, so 
as to recognise at the earliest possible stage the poten- 
tial investigators of the future and guide their studies. 
To meet this necessity universities and colleges 
must realise that their curriculum has been extended 
and that staffs must be enlarged accordingly. There 
could then be definite periods of freedom from 
official duties for those who undertake research 
training as an added task. Opportunities must 
also be given to these ‘‘ exceptional men” to travel 
occasionally to other centres and refresh themselves 
in the company of kindred workers. It is evident 
that our universities are called upon to share the 
financial burden involved in a national research 
scheme to a much greater extent than possibly 
they know. 

I may perhaps summarise somo of the conclusions 
I have reached in thinking over these questions. 
The first and most important is that in each institu- 
tion there should be a board or standing Committee 
entrusted with the supervision of research. The 
functions of such a body would be widely varied 
and would include : 

(1) The allocation of money voted specifically 
from university or college funds for research expenses. 

(2) The power to recommend additions to the 
teaching staff in departments actively engaged 
in research. 

(3) The recommendation of promotions on the 
basis of research achievement. 
(4) The supervision of 

higher degrees. 


regulations governing 

Among the more specific problems which confront 
this board are the following : 

(1) The creation of research libraries where refer- 
ence works can be consulted immediately. 

(2) The provision of publication grants, so that 
where no periodical literature is available the work 
will not remain buried or obscure. 

(3) The allocation of travelling grants to enable 
workers to visit libraries, to inspect manufacturing 
processes, and to attend meetings of the scientific 
societies. 

I have dealt merely with the fringe of the question, 
but would add that there is one thing which a research 
board should avoid. 

It is, I am convinced, a mistake for a governing 
body to call for an annual list of publications from 
research laboratories. Nothing could be more in- 
jurious to the true atmosphere of research than the 
feeling of pressure that papers must be published 
or the department will be discredited. 

What I have said so far may seem largely a recital 
of new difficulties, but they are not insurmountable, 
and to overcome them adds a zest to life. It would 
have taken too long to go more fully into details 
and I have tried to avoid making my address a re- 
search syllabus, merely giving in general terms 
the impressions gained during the twenty years 
in which the St. Andrews research laboratories 
have been in existence. 








A MOTOR SHIP FOR LOCOMOTIVE TRANSPORT. 


AN interesting example of the conversion of an obsolete 
naval vessel into a mercantile ship for special uses is the 
newly completed locomotive transport ship Avgir. This 
ship, which, according to the V.D.L., recently left the 
Ristringen yard of the Deutschen Werken A.G., is the 
second vessel which has been converted in this manner, 
the sister ship of the present vessel, the Odin, having been 
altered in a similar way some months ago. These ships, 
originally battleships of the ‘‘ Siegfried ’’ class, were built 
in the period 1893-1896, and were, before the war, engaged 
on coastal defence work in the Baltic Sea. The two triple- 
expansion steam engines have been removed and replaced 
by two four-stroke cycle six-cylinder high-speed Diesel 
engines. These engines, which were intended for use in a 
submarine, are each designed to develop 350 horse-power 
at a speed of 360 revolutions per minute. The structure 
of the ship has been modified in such a way that, in addition 
to various holds, a Jong flat deck is available for the carry- 
ing of cargo. In this particular ship the deck is furnished 
with a series of rail tracks placed crosswise on the deck, 
which provide accommodation for twelve locomotives and 
one tender, while nine additional tenders may be carried 
in the centre hold and two in the forward hold. The deck 
tracks are so laid that they are easily adjusted to suit the 
gauges of German, Russian and Spanish railways, and the 
arrangements are such that the preparations for transport 
which are usually necessary for locomotives are largely 
simplified and reduced. In consequence of the large holds 
and free deck accommodation and the high degree of 
stability of the vessel it is also specially adapted for the 


some cases, the very large hearth did not give the 
advantages claimed for it, and in some cases gave rise 


ment with the paper. 
ciples of blast-furnace work, but he left them in doubt 
how far the bases indicated were supported by his 
own experience. 
conclusions stated were supported by definite evi- 
dence, but the evidence was withheld. Dealing with 
the various points raised, he was in agreement with 


Iron and Steel Institute. 
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A PLEASANT and, as it has turned out, a successful 
autumn Conference of the Iron and Steel Institute 
opened in the hall of the Yorkshire Philosophical 
Society at York on Tuesday, under the presidency of 
Mr. Francis Samuelson. The attendance was not 
large, but it was representative, and the opening 
day’s discussions reached a higher level of practical 
interest than is perhaps usual on these occasions. 

In the unavoidable absence of the Lord Mayor of 
York, the deputy Lord Mayor, Mr. Alderman E. 
Walker, offered the Institute a cordial welcome to the 
ancient city. 

Mr. R. L. Wedgwood (general manager of the North- 
Eastern Railway) also addressed the meeting as a 
representative of the city. Those engaged in the iron 
and steel trades did not, he said, need a formal 
welcome to the capital of Yorkshire or to the North- 
Eastern Railway. The President of the Institute 
was a Yorkshireman, and a study of the list of past- 
Presidents and the present officers of the Institute 
would reveal the names of well-known natives of the 
county. If the ironmasters and steel makers of 
Sheffield, Middlesbrough and Leeds could not feel at 
home in Yorkshire, who, he would ask, could ? With 
regard to the North-Eastern Railway, there was the 
closest connection between it and the iron and steel 
industry. The railway had fetched and carried for 
the iron and steel and coal trades throughout its 
existence, and its prosperity depended on the pros- 
perity of these great industries. 

The first business was concerned with the alteration 
of the by-law regulating the tenure of office by the 
President. Under the existing by-law the President 
holds office for two years, and notice was given of a 
change whereby future Presidents will only be elected 
for one year. A resolution to this effect will come 
before the next annual meeting in London, in May, 
1923. 

The first paper on the agenda was that by Mr. A. K. 
Reese, “‘ The Basis of Modern Blast-furnace Prac- 
tice."’ We hope to reprint this paper in a future 
issue. 

Professor Henry Louis, who opened the discussion, 
expressed his full agreement with the author on many 
points, but said he was in conflict with him on one 
or two of the matters discussed. He could not accept 
the statement that the use of dry blast was due to 
Mr. James Gayley, or that the credit in this connection 
belonged to America. He recalled the work of Mr. 
Charles Cochrane in this field thirty or forty years 
ago, and a paper which was presented to the Institute 
in which the theory of dry blast was set out. It was 
hoped at that time that certain advantages would 
follow the use of dry blast, but the conclusion was 
reached that the system was not economically sound. 
He was inclined to think that some had the same 
idea with regard to the present methods of using dry 
blast, but the main point he wished to make was 
that the credit of introducing the system belonged 
to Great Britain and not to the United States. The 
other special point he wished to raise was one of 
opinion rather than fact. Mr. Reese had stated his 
main object as the attainment of the greatest possible 
output consistent with quality. He doubted if that 
view was sound. What ought to be the aim of the 
ironmaster was the greatest possible economy con- 
sistent with quality. Economy and quantity were 
not necessarily associated. He believed that if an 
output of 1800 tons a day was required it would be a 
preferable plan to produce that quantity in six 
furnaces each of 300 tons capacity rather than three 
of 600 tons capacity, from the point of view of 
economy in fuel consumption, which, in his opinion, 
should be the real goal. 

Mr. Guy Barrett dealt with the question of small 
sizes of coke. Experience had shown, he said, that 
small coke was not always an advantage, as it con- 
tained a large proportion of moisture and ash. There 
was a good case for buying coke on its analysis. With 
regard to the grading of the ores there were strong 
arguments in favour of reducing ores to a smaller 
and more regular size, and he was more in favour 
than Mr. Reese of having the limestone of a regular 
grade. He had had unfortunate experience of using 
very small limestone on occasions when stocks had 
fallen to a low level. He had an open mind on the 
subject of dry blast, but he had grounds for believing 
that the reason it had been given up in many instances 
was that it had not proved a financial success. Other- 
wise its value must be very great. The reference to 
‘‘ effective bosh area ’’ was not new, as the question 
had been raised by Mr. Clements in a paper presented 
to the Institute in the year 1920. While he agreed 
with the author that a large hearth was justified in 


to serious trouble. 
Mr. F. Clements confessed to a tinge of disappoint- 
The author laid down the prin- 


He (Mr. Clements) assumed the 


furnace from the theoretical standpoint; but when 
that subject was considered from the point of view of 
experience at Staveley and Park Gate, where 2000 
tons of material a day were handled containing only 
about 28 per cent. of iron, it was a question ‘whether 
it was worth while to do it. Gas cleaning was another 
point on which differences of opinion existed, and his 
own idea was that the right type of gas cleaner had 
yet to be evolved. With regard to the area of the 
bosh, he had pointed out that it was the effective area 
of the bosh which governed output. 

Mr. E. C. Evans referred to an investigation of the 
structure of coke in which he was engaged. The 
author referred to what he considered the wasteful 
reactions upon the coke of the CO, in the gases. He 
joined issue with that statement, believing that these 
reactions were far from being detrimental. Fuel of 
high combustibility was soluble in carbon dioxide, 
and the use of fuel of that character should result in a 
considerable diminution of temperature, and the 
output of the furnace should be increased. He 
believed that the question of the structure of the coke 
was a matter of vital importance to the iron industry. 
Coke might have a large degree of porosity and yet 
possess a density equal to that of coal. With a 
charcoal fuel the consumption could be reduced to 
10 cwt. per ton of pig iron, and there was certainly 
the possibility of producing pig iron regularly for a 
consumption of 10 ewt. to 12 ewt. of fuel per ton. 

Mr. E. G. Duff gave a brief account of experience 
with lime kilns where, by using material of uniform 
size, improved results as compared with earlier prac- 
tice had been secured. The speaker referred to the 
results of experiments designed to produce the highest 
possible percentage of CO, in regular quantities. By 
breaking the limestone down to 4in. squares a per- 
centage of 38 was eventually reached, and at the same 
time consumption of material reduced by nearly two- 
thirds, ¢.e., from 4 cwt. to 1} cwt. 

Mr. D. E. Roberts agreed with Mr. Clements that 
the paper scarcely did Mr. Reese justice. The author 
had had a more comprehensive experience of blast- 
furnace operation than most people, and could have 
told a great deal more than he had elected to do. He 
regarded what was being done by Mr. Evans as of the 
first importance, and believed that the method he 
was advocating had great possibilities. 

Mr. W. J. Foster also expressed disappointment 

that the paper did not contain more matter. The 
author told them many things they knew already as 
being necessary if good results were to be obtained. 
He believed that the chances of producing a ton of 
iron for an expenditure of 10 ewt. of charcoal fuel 
were very hopeful, and would remind them that Sir 
Lowthian Bell at one time worked on 12 ewt. per ton 
of iron. One reason for the better result with char- 
coal was that it absorbed a tremendous quantity of 
gas, and it had been shown as long since as 1902 that 
it was this characteristic which prevented the reaction 
of CO,. He disagreed with the author on the question 
of coke density ; the degree of density required had 
not yet been reached. A dense coke would traverse 
the furnace without excessive attack from CO,. On 
the general question he agreed that if uniform con- 
ditions could be obtained in the blast-furnace it would 
be a great advantage, but the question of the cost of 
attaining such conditions had to be very carefully 
considered. If the thing could only be half done, 
then it was better to give attention to the limestone 
rather than to the ironstone, which was melted more 
easily than the other materials. The use of dry blast 
was unpopular because of the cost of upkeep. 
Mr. J. H. Harrison dealt with the question of 
design. The author had not, he thought, laid suffi- 
cient stress on the distribution of the materials in the 
furnace. The best area for the bell was about half 
the area of the throat of the furnace. With a throat 
of 14ft. the bell should be 10ft., and with a throat of 
15ft. the bell should be 10ft. 6in. The reason for 
selecting those dimensions was that as the material 
slid off the bell into the furnace it was dropping more 
or less perpendicularly. The bell angle of 40 deg. to 
45 deg., and in some cases 50 deg., referred to in the 
paper, was too steep, and was apt to cause destruction 
of the brickwork ; an angle of 38 deg. was to be pre- 
ferred. Mr. Reese had also referred to gases ascending 
against the wall. He could not accept that statement. 
The centre part of the charge descended more rapidly 
than that at the sides. This was due to the effects of 
friction. There was more room for the gases to ascend 
near the centre than at the side walls. The top slip 
referred to was due to carbon deposition, and bottom 
slip the result of the falling away of the scaffolds, 
which were caused by the accumulation of fine 
material, mostly carbon, on the boshes and within the 
zone of fusion. The cylindrical throat should not be 
carried down to the point where carbon deposition 
began, which was usually about 6ft. below the stock- 
line, and continued for about 10ft. The stock should 
batter outwards at this point not less than 0.8in, per 
foot. With regard to high blast-furnace temperatures 
referred to of from 1450 deg. to 1550 deg., some 
Cleveland firms were regularly using temperatures 
twenty years ago of 1500 deg. to 1550 deg., and using 
less coke than anyone else on Cleveland iron. The 
special temperature trouble referred to by the author 
could be overcome by lowering the top of the bosh 
and by decreasing the angle to 68 deg. in place of 
80 deg. 








transport of wood and other bulky cargoes. 


Mr. Reese on the grading of the material put into the 





Mr. H. K. Scott wanted to know how to deal with 
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Northamptonshire ores which declined to be crushed. 
He hoped that the homily read to blast-furnace owners 
by Mr. Reese would not have been read in vain. A 
great responsibility rested on owners to put in proper 
equipment for the working of their furnaces, and par- 
ticularly the handling of the materials. 


Mr. C. H. Ridsdale agreed that Mr. Reese had given 
good advice, and it was necessary to keep on reiterat- 
ing this advice until blast-furnace practice was placed 
on @ scientific basis. The blast-furnace was a chemical 
proposition, and had to be considered from that point 
of view. In his own experience he had knowledge of 
two plants using almost similar materials, but as a 
result of breaking down the materials for one furnace 
the fuel consumption of the furnace fed with that 
fuel and with the poorer materials was reduced to 
2lcwt. compared with 27 cwt. in the other case. 
That was twenty-two years ago. There was one 
characteristic of small material ; it always contained 
& proportionately larger percentage of silica. He was 
much interested in the work which was being done 
by Mr. Evans. 

Mr. Reese, in replying to the discussion, accepted 
the correction on the subject of the first use of dry 
blast, but expressed the opinion that Gayley was the 
man who brought it to the front. He hoped that 
Professor Louis did not agree that the greatest output 
consistent with quality was the end for which to 
strive, and he had criticised the large furnace. He 
could tell the meeting that the large-output furnace 
had a lower fuel consumption than was generally 
imagined. Figures had been published recently 
showing the consumption of fuel to be from 16 cwt. 
to 17 ewt. per ton with outputs of 800 tons. Nor 
were these high-capacity furnaces as large as many 
people appeared to think, 85ft. to 90ft. being the 
standard size. Large output, it should be remem- 
bered, had a beneficial effect on the economy of the 
whole plant. The general practice in breaking down 
materials was to obtain a 3in. size, and with dense ore 
a 2in. standard was observed, but good results could 
be obtained with }in. ore. Mr. Clements had referred 
to the cost of crushing the ore, but the advantages of 
crushing the ore could not be obtained unless other 
features were incorporated in the working. With 
regard to the lack of details of his experience to which 
reference had been made by several speakers, the 
paper was not intended to be a treatise on blast- 
furnace operation, but on the bases of the work. The 
facts mentioned in the paper reflected thirty-five 
years’ experience of blast-furnace work, the faculty 
of observation, and a certain amount of common 
sense. He had no statistics with which to satisfy 
Mr. Clements. Mr. Evans had raised a ques- 
tion which indicated the possibility of a radical 
change in the economic production of pig iron. His 
scheme and work were beyond the scope of that day’s 
discussion. The proper thing for Mr. Evans to do was 
to produce a sufficient quantity of his “‘ charcoke ” 
to enable a sound test to be made in a blast-furnace 
of the most modern type. Results would then be 
obtained which would either prove or disprove his 
contentions. He would refer to some of the other 
points raised in a written contribution. 

A cordial vote of thanks was accorded to the author 


for his paper. 


An investigation on ‘ The Factors Influencing the 
Grain and Bond in Moulding Sands ”’ was the subject 
of a contribution by Mr. C. W. H. Holmes. 


This investigation was undertaken with a view to estimating 
quantitatively the effect upon the essential properties of the 
sand of the various processes to which moulding sands are 
subjected. The essential properties that fall within the scope 
of this research are :—(a@) The strength of the bord; and (6) 
the ratio of the various mechanical grades, which is the deter- 
minant of the venting properties of the sand. The author 
reaches the following conclusions :— 

(1) That the mechanical and physical properties of sands for 
a founding are of equal importance to the chemical 
analysis. 

(2) That the bond absorption value obtained on the raw sand 
may be greatly modified by mechanical treatment. 

(3) That the most successful moulding sands contain both 
static and mobile bond. 

_ (4) That an appreciable degradation of the grains of a mould- 
ing sand occurs during the mechanical preparation as usually 
effected. 

(5) That the bond distribution factor is a characteristic of 
moulding sands that is of great importance in view of the ex- 
cessive degradation, which may be caused by prolonging milling 
beyond the time needed to effect the optimum distribution. 

(6) That no single test is sufficient on which to judge the 
practical value of many moulding sands, a careful considera- 
tion of ail the tests described in the paper being required. 


Mr. J. E. Fletcher (Cast Iron Research Association) 
expressed his satisfaction with the work described in 
the paper. Far too little had yet been done in Great 
Britain to investigate the question of the sands used 
in moulding, and foundrymen were anxious to obtain 
scientific information. The author had very properly 
emphasised the great importance of studying the 
physical characteristics of moulding sands apart from 
chemical composition, and he had brought out quite 
clearly the colloidal effect which occurred. It had 
also been shown that sands could be milled efficiently 
in a very short time, and attention had been directed 
to the need of great care in mixing sands if the desired 
results were to be obtained. It often happened that 
the use of water was responsible for the troubles 
experienced by moulders. The British Cast Iron 


Association was trying to collate sands and standardise 
methods of testing, but this was only the beginning 


Dr. W. H. Hatfield agreed as to the value of the 
work, but suggested it was even more important to 
both the iron and steel branches of the industry that 
a@ simple and effective method should be devised of 
determining the suitability of any sand for a par- 
ticular purpose. He recalled a case at a foundry in 
the Pas de Calais where a green sand was dug up out 
of an adjoining field, milled inefficiently, and used for 
steel making with excellent results. 

Other speakers, who included Mr. E. Adamson, 
Mr. J. Lester, and Mr. H. K. Scott, expressed the hope 
that the study of the subject would be continued until 
standardisation was attained. Until now the only 
test for making castings was, it was pointed out, the 
casting itself. If a sand gave good results its use was 
continued without any knowledge of what properties 
in the sand enabled the desired results to be obtained. 
Stress was laid on the necessity of the author working 
in conjunction with others who were engaged in 
research work on the same subject in the United 
States, so that the results attained would be com- 
parable. Another point raised was that in cast iron 
work the sand was used in a mixture with manure, 
and that this fact might prevent the work which was 
in progress being useful in the foundry. 

Mr. Holmes, in a brief reply, said that a revolution 
in practice was in prospect. Mr. Fletcher had found 
the bond absorption test to be of limited value. It 
was quite useful for some purposes, but could not be 
satisfactorily employed in comparing widely divergent 
sands. With regard to the cantilever test, it was not 
smooth enough for weak moulding sands. He had 
adopted the same method for standard bar tests as 
was used by the leading workers in America. With 
regard to sands mixed with manure and other ingre- 
dients, he had found that the addition of coal dust 
reduced the bond, but the question opened up a big 
field of work. 

The author was warmly congratulated on his con- 
tribution. 


A paper, “On the Diminution of Lag at Arl 
through Diminution,”’ was presented by Mr. J. H. 
Whiteley. 


Evidence of lag in the crystallisation of pearlite, particularly 
in hypoeutectoid steels, is derived from several considerations. 
It is found in the well-known fact that for a given steel the 
temperature of the Ar! transformation is not constant, but is 
lowered as the rate of cooling is increased. Again, since the 

resence of carbide nuclei within the y-iron areas induces crystal - 
isation of the carbide and ferrite as globular pearlite at a tem- 
perature considerably higher than that at which growth takes 
lace in the absence of such nuclei, lag must clearly occur im the 
atter case. Further, the growth of lamellar tlite, when 
once started, does not occur simultaneously throughout the 
specimen. The change proceeds gradually, and there is no 
difficulty in quenching a piece so that it contains areas of both 
pearlite and martensite intermixed. These facts make it clear 
that lag occurs at Arl, which means that ordinary lamellar 
pearlite is formed from a supersaturated solid solution. In the 
ease of supersaturated liquid solutions, it has been found that 
agitation or stirring of the liquid is sometimes effective in 
initiating crystallisation and thus reducing lag.* Usually, in 
determining the recalescence points, the specimen is allowed to 
cool undisturbed, and it therefore appeared of interest, at any 
rate from a theoretical standpoint, to ascertain whether the 
temperature and rate of pearlitic growth could be increased 
through disturbances of structure caused by deformation of the 
steel when in the metastable condition of supersaturation. 
Results obtained from repeated experiments all agreed. They 
showed unmistakably that lag at Arl could be diminished by 
slight deformation. 


Dr. W. H. Hatfield said the paper did not lend 
itself to discussion. Lag was diminished by this 
mechanical disturbance. It was reasonable to suppose 
that this would happen and that the eutectoid would 
split up into its several constituents at a higher tem- 
perature. The author’s work had added considerably 
to the knowledge of pearlite in its different aspects. 

The last paper taken on the first day of the meeting 
was that by Mr. L. E. Benson, ‘‘ The Nitrogenisation 
of Iron and Steel by Sodium Nitrate.”’ 








During some experi tal work, sp of armco iron 
and steels of varying composition were annealed in a salt bath 
at a temperature of 500 deg. Cent. for varying lengths of time. 
Subsequent micr pical examination showed that most of the 
specimens so treated had developed a structure within the 
ferrite grains similar to that generally associated with the 
presence of nitrogen. The structure appeared to consist of a 
dark etching—picric acid or 1 per cent. alcoholic nitric acid— 
constituent, occurring as plates or lines usually along the 
cleavage planes of the ferrite grains, and occasionally along the 
grain boundaries. Careful examination of the original materials 
showed that in all cases the structure was perfectly normal. 
The imens were all normalised from 950 deg. Cent. before 
annealing. The annealing was effected by immersing the speci- 
mens in a salt bath composed of sodium nitrate, 85 per cent., 
and potassium chloride, 15 per cent., contained in @ cast iron 
crucible. Although the specimens whilst in the salt bath stood 
on a porcelain plate, carburisation of the specimens by diffusion 
of carbon from the cast iron container, or from carbonaceous 
impurity in the salt, appeared to afford a possible explanation 
of the structure. In order to explore this possibility, a specimen 
of the normalised armco iron was annealed for 24 hours at the 
same ature in a bath of recrystallised sodium nitrate 
contained in @ porcelain crucible. As a result of this treatment, 
the iron was found to have developed the nitride structure to 
an average depth of 0.2 mm. from the surface. To obtain 
positive evidence of nitrogenisation, both unannealed and 

led speci of armco iron were analysed for nitrogen. 
A sample of armco iron before annealing was found to contain 
less than 0.002 per cent. nitrogen. A specimen annealed for 
10 hours was observed under the microscope to exhibit the 
nitride structure to an average depth of 0.4 mm. Approxi- 
mately 1.5 mm. was filed off all the faces of this specimen and 
the filings collected. A further 1 mm. was then filed off. The 
nitrogen content of the three samples was found to be as follows : 














* Recently, A. F. Hallimond, in discussing this question of 
delayed crystallisation, has remarked that for supersaturated 
solid solutions violent mechanical working may be the analogue 
of agitation—Journal of the Iron and Steel Institute, 1922, 


Per cent. nitrogen. 


Outer layer .. .. 0.036 
Intermediate layer 0.004 
Core “ha + ear 0.002 


From these determinations, it would appear that the specimens 
in question had become nitrogenised through being annealed 
at @ temperature of 500 deg. Cent. in a salt bath containing 
sodium nitrate. The fact having been ascertained, the rate of 
penetration of nitrogen in iron and some steels was determined, 
and in the case of armco iron was found to settle down to a 
rate of about 0.02 mm. per hour. 


Mr. Whiteley said that the paper recalled a contri- 
bution to the same subject by Mr. Jones, of Woolwich 
Arsenal. It was then shown that solution of nitrates 
dissolved the grain boundaries more than the internal 
parts of the crystal and caused brittleness in the steel. 
The author in this case had not brought forward evi- 
dence that the nitrides were really nitrides and not 
nitrates. It was difficult to believe that nitrides 
would form in steel at the temperatures named. 

Mr. Benson admitted the lack of positive evidence 
that nitrides were present, and could not give any 
equation for the formation of nitrides, as he did not 
see how the action could come about. He deemed the 
phenomena recorded sufficiently interesting to be 
brought to the notice of members of the Institute. 

The meeting then adjourned until the following 
day. 

At the conclusion of the formal meeting a demon- 
stration was gtven at the Festival Concert Rooms of 
the new McConmway process for the production of steel 
dises by centrifugal hydraulic methods direct from 
molten steel. The process was shown by cinemato- 
graphy, and was followed with much interest. The 
operations involved in the centrifugal hydraulic 
process are as follows :—In the first instance a simple 
cylinder of any desired weight is produced. As an 
example, the production of a cylinder 30in. diameter 
and 12in. long, weighing from 10 ewt. to 12 ¢wt., may 
be taken. The molten steel is poured into a matrix 
revolving at a peripheral speed of 65ft. per second. 
The initial length of the cylinder is 12in., the inner end 
butting against a piston 30in. in diameter, which 
operates under hydraulic pressure to shorten the 
cylinder as it cools to its solidification point. When 
this has been reached, further pressure is applied to 
expel the resultant disc from the matrix. 





CULTIVATION OF COTTON IN AUSTRALASIA. 


Tue Government of Queensland is taking steps to secure 
the services of a cotton culture expert from abroad, 
and communications on the subject from the United 
States and Great Britain are receiving consideration. 
It is announced by Mr. Crawford Vaughan, chairman 
of the Australian Cotton Growing Association, that this 
body is now in the position to deal with the entire cotton 
crop of Australia and all its by-products. It is the inten- 
tion of the Association to erect spinning mills in the near 
future. Mr. Vaughan declares that the increase in the 
acreage under cotton this year has been abnormal. Appli- 
cations for seed to plant 55,000 acres have been received, 
and it is anticipated that sufficient seed will be distri- 
buted to sow 75,000 acres. The acreage under cotton 
for the 1922 planting is likely to reach between 30,000 
and 40,000. Mr. Vaughan attaches great significance 
to the announcement that the Federal Government 
has invited a delegation of Lancashire cotton spinners 
to visit the Commonwealth. At the commencement 
of the season, a crop of 4,000,000 lb. of seed cotton was 
expected, but it is now rather doubtful whether this figure 
will be reached. At present 3,100,000Ib. have been 
received. The season's crop was roughly 6000 acres, 
and to the end of June 1986 bales of lint had been shipped 
from Queensland. The Rockhampton ginnery has 
ceased work for the season after an uninterrupted run 
of three months. The Cotton Growing Association 
has promised to erect a ginnery at Lismore, in Northern 
New South Wales, provided 2000 acres are planted in 
the coming season. The Primary Producers’ Union has 
given an assurance that this area will be planted. The 
Dominion Government has been asked to undertake 
experiments with a view to ascertaining the possibility 
of cotton growing in New Zealand. 








A YEAR ago, on the termination of control, the Irish 

railway companies proposed to reduce their men’s wages. 
This proposal was resisted, but eventually an agreement 
was arrived at, which has since been extended and was 
finally to expire on August 15th, the anniversary of 
decontrol. The railway companies have now intimated 
to the Provisional Government that in view of the present 
disturbed state of the country, and in the national interest, 
they will carry on to the best of their ability until the 
end of the year under the present conditions, it being 
understood that the Government will see that the interests 
of the shareholders are not prejudiced. 
THE retirement on the 30th instant of Mr. Bowman 
Malcolm, the engineer and locomotive superintendent 
of the Northern Counties section of the Midland Railway, 
reminds us that he started with the Belfast and Northern 
Counties Railway in 1870, and six years later, when, we 
believe, only twenty-two years of age, was made the 
locomotive engineer. In 1906, when the late Mr. Berkeley 
D. Wise retired from the position of chief engineer, the 
duties were transferred to Mr. Malcolm. One of the works 
now being completed under him, as engineer, 1s the con- 
struction of a new bridge, 800ft. long, over the river Bann 
at Coleraine, and a deviation of the railway, which were 
sanctioned by the Midland Railway Act of 1914, but owing 
to the war were not begun until last year. Mr. Malcolm 
had wished to retire some time ago, but retained office 
at the wish of the Northern Counties Committee, 








of the work. 
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A Seven-Day Journal. 


The Circuit of Britain Air Race. 


THE competition for the cup presented by his 
Majesty the King for an aerial race round Great 
Britain starts to-day (Friday), the first machine 
leaving Waddon Aerodrome, Croydon, at 9 a.m., 
with the others following at intervals equal to their 
handicap times. The total course covers 810 miles, 
and is divided into two sections, namely, Croydon to 
Glasgow vid Birmingham and Newcastle, and Glasgow 
to Croydon vid Manchester and Bristol. Twenty- 
three machines have been entered for the contest. 
They are of a notably diverse assortment in the matter 
of design, and are none of them essentially racing 
machines. They range in size from the small 35 horse 
power Avro Baby to the large ten-seater 400 horse- 
power Bristol biplane. Some of the machines are 
well-known war-time designs, such as the de Havil- 
lands ‘4 and 9 and the S.E.5a. Others belong to the 
immediate post-war period such as the Sopwith Gnu. 
With the exception of the Supermarine flying boat 
Sea Lion II., the winner of the recent contest at Naples, 
the most modern is the Vickers Vulean. The com- 
petition is under the control of the Roya] Aero Club, 
and is expected to finish to-morrow (Saturday). 


Birmingham and Canal Improvements. 


BIRMINGHAM’S increasing interest in the improve- 
ment of inland water transport has once again been 
shown by the resolution passed by that city’s Trades 
Council at its meeting last Saturday, whereby it 
pledged itself to ‘support a proposal to widen and 
deepen the canal between Birmingham and Worcester 
s0 as to permit the passage of 250-ton barges. The 
length of canal requiring development under the 
scheme is only 26 miles, yet were the proposal carried 
out it would, it is believed, have a very pronounced 
effect on Birmingham's industrial position. It would 
for one thing probably tend to alter the views of 
manutacturers who are gradually becoming 
convinced that a move to the coast or nearer the 
coast is the only way to save their business. The 
scheme contemplated would result, incidentally, in 
the nuinber of locks on the canal in question being 
reduced from sixty-two to ten, and in this respect 
alone would prove of great assistance to transport. 


those 


The Loss of the Liner Egypt. 


THE report and findings of the Court of Inquiry 
appointed to investigate the circumstances in which 
the P. and O. liner Egypt was lost off Ushant on May 
20th contain remarkably little of technical moment. 
The vessel was struck by the French steamer Seine 
during a fog, and sank in twenty minutes with the 
16 out of 44 passengers and 71 out of 294 
members of the crew. The total number of persons 
which the Egypt's certificate authorised her to carry 
was 807. Her eighteen lifeboats were capable of 
accommodating 860 people. Yet of the 338 on board 
at the time of the disaster, one in every four lost their 
lives. The Court of Inquiry found that the collision 
was not due in any way to the manner in which the 
Egypt was being navigated. After the collision, 
however, proper measures were not taken to close the 
water-tight bulkhead doors, for maintaining discipline 
or for promptly swinging out and lowering the boats. 
The master, the chief officer and the owners are held 
jointly responsible for the failure of discipline and 
the consequential loss of life. There is here, then, no 
question of defective or insufficient life-saving or 
other equipment such as has aroused attention in 
connection with many other marine disasters. The 
loss of life which followed the collision was attri- 
butable largely or solely to the failure of those in 
charge to make proper use of the equipment provided. 


loss of 


An Atlantic “‘ Hostel” at Southampton. 


A LARGE scheme for providing hotel and similar 
accommodation in the neighbourhood of Southampton 
for, presumably, the convenience of Atlantic travellers, 
is foreshadowed by the registration of the Atlantic 
Park Hotel Company, Limited. The scheme is being 
promoted jointly by the Canadian-Pacific Railway 
Company, the Cunard Steamship Company, and the 
Oceanic Steam Navigation Company. Land and 
buildings are to be acquired at Eastleigh for the pur- 
pose of the scheme—the land and property in question 
having lately formed part of the Eastleigh Aircraft 
Acceptance Park. The nominal capital of the com- 
pany is £99,999 in £1 shares, and among the items 
specified as those which will form its business are the 
running of hotels, restaurants, &c., acting as passenger 
and forwarding agents, warehousemen, motor car 
proprietors. bankers, proprietors of baths, dressing 
rooms and laundries, and so on. 


Continental Air Traffic. 


WHILE in several respects the latest .available 
returns for the traffic on the continental air services 


over previous figures, it is still quite evident that 
aerial transport has not yet reached a sound com 
mercial basis. For the month of July, according to 
the Air Ministry statistics, there were 711 arrivals 
and departures of machines, an increase of nearly 
100 over the previous best monthly figure. Between 
them the machines of the three British companies 
accounted for 446 arrivals and departures, or about 
63 per cent. of the total. The number of passengers 
carried was 1592 all told, or a little over two per 
flight on the average. Of this total, 1272, or about 80 
per cent., were carried by the British companies’ 
machines. The greater proportion of the freight 
transported, totalling 73.3 tons for the month, was 
also carried in British machines. This figure for the 
total weight of goods borne by air is the largest 
recorded for any monthly period. The increase was 
principally due to the growth in the newspaper traffic, 
of which 34.4 tons were handled. The efficiency of 
the British services reached nearly 96 per cent. In 
spite of the favourable nature of these statistics, the 
fact, however, remains that the passenger accommo- 
dation actually utilised on the British aircraft engaged 
on the services was only 36 per cent. of that available, 
and the cargo capacity only 47 per cent. 


New Grain Elevator at Glasgow. 


Ur till quite recently Glasgow's quays were equipped 
for grain handling solely with elevators of the old- 
fashioned bucket type. Even the fine modern granary 
at Meadowside, opened a few weeks before theout- 
break of the war, was served by bucket elevators. 
Now, however, an up-to-date pneumatic suction 
elevator has been installed at Meadowside, and was 
brought officially into use on Tuesday. It has a 
capacity of 100 tons of grain per hour, as compared 
with 250 tons per hour for each of the two existing 
bucket elevators with which it is specially arranged 
to work in conjunction. The elevator has been sup- 
plied by Messrs. Simon, of Manchester. 


The Cumberland Mine Disaster. 


A serous colliery explosion, which we regret to 
say has resulted in a heavy death-roll, took place 
on Tuesday morning at the Whitehaven Colliery 
Company's new Haigh Pit, Whitehaven. The ex- 
plosion, which oceurred during the first shift, took 
place in the workings known as the Six Quarters 
seam, which are situated about 1400 yards from the 
pit shaft and run under the sea. The severity of the 
explosion caused heavy falls of roof, and the work 
of rescue was greatly impeded by these falls and the 
fumes and gas resulting from the explosion. The 
Haigh Pit adjoins the Wellington Pit, which was the 
scene of the disaster of 1910, when 136 lives were 
lost, and only a fortnight ago communication was 
established between the two pits. At first it was 
thought possible that some of the thirty-nine men 
entombed might have escaped through this passage 
into the workings of the Wellington Pit, but examina- 
tion revealed the fact that heavy falls of roof had 
taken place on both sides of the scene of the explo- 
sion, and that this means of escape had been appar- 
ently cut off. All hope of rescuing the men remain- 
ing in the mine has been abandoned. 


Motor Cycle Noise. 


THE announcement that the British Motor Cycle 
Racing Club will not hold the 500-mile motor cycle 
race on the Brooklands track at Weybridge on the 
28th instant, owing, it has been stated, to the annoy- 
ance that would be caused to local residents by the 
noise of the exhaust from the competing machines, 
again raises the question of the possibility of the 
effective silencing of vehicles under test and also on 
the open road. With regard to Brooklands, we under- 
stand that the question of noise has handicapped the 
continuous testing of vehicles from the very first, 
and that after the first twenty-four hours’ trial was 
run early in the first season, it was arranged, in defer- 
ence to local complaints, only to run twelve-hour trials 
on consecutive days. The problem of effective silenc- 
ing is one which might well receive the attention of 
automobile and motor cycle engineers. Considerable 
work on the analysis and recording of sound has 
already been done by Dr. A. M. Low, who has made 
a machine for taking an automatic record of the 
sounds emitted by mechanically propelled vehicles. 


The New Cunarder Ausonia. 


THE new Cunard liner Ausonia, which sailed from 
Liverpool on her maiden voyage on the last day of 
August, is the eighth ship of the company’s post-war 
building programme. She has been specially designed 
for the Canadian trade, and is a two-class liner having 
accommodation for 510 cabin and 1178 third-class 
passengers. The cabin accommodation includes, in 
addition to the dining saloon, a lounge, smoking room, 
veranda café, and a children’s playroom. Particular 





from and to Croydon show a marked improvement 





attention has been paid to the requirements of third- 


class passengers, and the accommodation provided 
reaches a very high standard. Both two-berth and 
four-berth cabins are provided, and the groups of 
rooms are separated by spacious alleyways. The 
Ausonia was built on the Tyne by Sir W. G. Arm- 
strong, Whitworth and Co., Limited. Her machinery 
is of the twin-screw double-reduction geared turbine 
type, while her boilers are equipped for oil burning. 
As in almost all the recent additions to the fleet of the 
Cunard Company, this vessel is a one-funnelled ship, 
an arrangement which allows of a more convenient 
distribution of passenger accommodation. The 
leading dimensions of the Ausonia are as follows : 
Length, 538ft.; breadth, 65ft.; moulded depth, 
43ft., with a gross tonnage of 15,000. She is designed 
for a speed of 15 knots. 


The Late Mr. Charles Godfrey Phillips. 


WE very much regret to have to record the death 
of Mr. Charles Godfrey Phillips, who was accidentally 
killed at Llandrindod Wells on Monday last through 
falling from the window of the hotel at which he was 
staying. Mr. Phillips, who was forty-eight years of 
age, was educated at Christ College, Brecon, and 
since the death of his father in October, 1912, he took 
part in the joint management of the engineering and 
foundry business of Charles D. Phillips, Emlyn 
Engineering Works and Foundry at Newport, Mon., 
which was founded by his fathér, the late Mr. Charles 
D. Phillips. In addition to his engineering activities, 
Mr. Phillips was a keen agriculturist, and well known 
in agricultural circles. 


Interesting Steamer Conversions. 


Two Canadian-built steamers—the Willdomino and 
the Sylvia Victoria—which are lying in the James 
Watt dock at Greenock, are about to undergo a 
somewhat unusual conversion. According to informa- 
tion received, the ships have recently changed hands, 
and the new owners have decided to take out’ the 
existing double-reduction geared turbines and to 
replace them with triple-expansion engines. John (4. 
Kincaid and Co., Limited, of Greenock, have been 
entrusted with the work, and are to supply and fit 
to each ship a new set of triple-expansion machiner) 
of 2700 indicated horse-power. The oil-burning 
steamer Courtois, which was built by the Great Lakes 
Engineering Works for the United States Emergency 
Shipping Board in 1918, has recently been purchased 
from the United States Shipping Board by the 
Munson Steamship Line, of New York, at the low price 
of about 10 dols. per ton. The company also pur- 
chased from the Board two 900 brake horse-power 
four-stroke cycle six-cylinder McIntosh and Seymour 
Diesel oil engines, for the purpose of converting the 
steamer into a motor ship, and we understand that 
the low purchase price was accepted by the Board 
on the understanding that the vessel should be con- 
verted. When equipped with Diesel machinery the 
vessel is expected to have a speed of 8 to 8} knots. 
The ship will be employed on the New England coast 
coal-carrying trade, and her performance will be 
watched with interest, with a view to the similar 
conversion of other ships. 


Fire Risks on Motor Boats. 


THE Mercantile Marine Department of the Board of 
Trade has recently issued recommendations with 
regard to conditions existing on motor boats using 
petrol, with the object of urging the builders and 
owners of such vessels to take adequate precautions 
to prevent the risk of fires and explosions. Regula- 
tions have already been issued for motor boats which 
are intended to carry more than twelve passengers, 
and which are consequently periodically inspected 
by the surveyors of the Board, and the new recom- 
mendations are intended to cover motor boats not 
included under the above-mentioned regulations. 
Whenever practicable the following conditions should 
be complied with. The motor, if placed below deck, 
should be isolated by being enclosed in a separate 
well-ventilated and fireproof casing, with water-tight 
bulkheads to prevent any leakage of oil or petrol 
gaining access to other spaces. The petrol tank, 
which should be large enough to do away with the 
necessity of carrying a supply in spare tins, should 
preferably be placed on deck, and both the tank and 
the fittings should be oil and petrol-tight, the tank 
further being furnished with suitable filling appliances 
and gauze-protected outlets and inlets. No parts of 
petrol pipes or couplings should depend on soft solder 
for tightness, and all exhaust pipes should be effi- 
ciently cooled. Adequate means for fire extinguishing 
should be carried, including sand, and one or more 
chemical extinguishers, preferably of the type dis- 
charging foam. The Board calls attention to the fact 
that an increased number of motor vessels are now 
using paraffin, and only a small quantity of petrol is 
carried for starting purposes. An extension of this 
practice is, from the point of view of safety from fire 





risk, much to be recommended, 
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The Devonshire Ironworks. 


Tar’ Devonshire Works of the Staveley Coal and 
Iron Company, Limited, consist in the main of a 
thoroughly modern and up-to-date blast-furnace 
plant, one of the largest coke-oven plants in the 
kingdom and extensive pipe foundries for the manu- 
facture of the cast iron pipes for which the eompany 
is so widely and favourably known. The works 
likewise comprise a large by-product recovery plant, 
and chemical plant for the manufacture of sulphuric 
and nitric acids, and other chemicals. 

Although the company’s works at Staveley are 
amongst the oldest in the country, having records 
dating back to 1702, the Devonshire works are com- 
paratively new. The existing blast-furnaces are all 
of the most modern type, three of them having been 
built in 1906, while the fourth was built some years 
later. Of the three earlier furnaces, No. 3 has quite 
recently been entirely re-modelled, and is now the 
largest blast-furnace in the Midlands. 

In laying down the blast-furnace plant the com- 
pany was in the favoured position of having ample 
room for developments, and was therefore able to 
make the plant spacious and convenient. The furnaces 

see page 246—are arranged in symmetrical pairs, 
the distance between centres being no less than 125ft. 
Each of the furnaces has its own battery of three 
Cowper stoves with extra high tops (75ft.) and an 





hopper type and practically identical with the top 
described in the article on the Park Gate furnace 
published in Taz ENGINEER of June 6th, 1919. 

Blast is supplied by five Galloway vertical blowing 
engines with 90in. blowing cylinders, each capable of 
delivering from 20,000 to 22,000 cubic feet of air per 
minute. The blast pressure varies from 8 Ib. to 9 Ib. 
per square inch. The quantity of air required by 
No. 3 furnace amounts to 25,000 cubic feet per minute, 
and to heat this amount four stoves are at present 
being employed. 

The Sahlin water-cooled boshes formerly fitted 
to this and to the other furnaces have recently 
been superseded by ‘Spray’ boshes. The pig iron, 
which is a high-grade and remarkably even-grained 
and homogeneous foundry iron, is open cast in sand 
beds and lifted by two overhead conveyors by which 
it is taken to Lowcea pig-breaking machines, of which 
two have been installed. 

The boiler equipment consists of eight two-drum 
gas-fired Babcock and Wilcox boilers evaporating 
18,000 Ib. of water per hour and raising steam at 
160 lb. to 200 Ib. pressure. Superheat up to 200 deg. 
Fah. is employed. A new plant of four three-drum 
boilers has also been installed capable either of using 
coke-oven gases, for which they are primarily designed, 
or for auxiliary oil firing. 

The blast-furnace gases are passed into Dick patented 
dust catchers each 21ft. 6in. in diameter and 5lft. in 
height lined with 4}in. of fire-brick. As at Park 





VIEW IN PIPE FOUNDRY 


equaliser, while the connections are such that any 
stove or equaliser can be used at need for any furnace, 
and either hot or cold blast employed as required. 
The elasticity of the plant is such that very wide 
temperature range, varying from that of the sur- 
rounding atmosphere up to 1500 deg. Fah., with, on 
the other hand, a minimum variation when equalisers 
are in use, is available, and the temperature con- 
ditions are therefore completely under control. The 
dimensions of No. 3 furnace are as follows :—Height, 
7lit.; diameter of hearth, 14ft. 9in.; diameter of 
bosh, 19ft. 6in.; height of bosh (from tuyeres), 
lift. 6in.; diameter of bell, 1lft.; diameter at 
stockline, 16ft. 

The rated output is 1200 tons per week, but this 
has exceeded. The burthen a mixture of 
Lincolnshire, Northamptonshire and _ Leicestershire 
ores containing on an average 30 per cent. of iron, 
and usually heavily charged with moisture. The 
coke consumption averages something under 28 ewt. 
per ton of pig iron produced, the carbon equivalent 
being about 23 cwt. 

As the coke is somewhat friable in nature, and as 
the ore (which is charged raw) varies considerably 
in mechanical condition and size, the preparation 
and distribution of the charge is the subject of special 
care and consideration. Large lumps are crushed 
between rollers and revolving tables employed for 
picking and sizing, while the charging arrangements 
and the furnace-top construction are similar to those 
adopted at Park Gate. Charging is effected in skips 
raised by two steam-driven Otis type hoisting engines 
supplied with cut-out gear to prevent overwinding, 
and contralled from a cabin in which, as at Park Gate, 
the mechanic has before him a model of the furnace 
top, and can superintend every phase of the charging. 
The furnace top is of the double bell and revolving 


been is 





Gate, the dust impinges on a cone, and about 90 per 
cent. is thus eliminated. 

The coke ovens at Staveley represent the very 
latest by-product coking practice. They consist of 
an older battery of 100 Simplex horizontal-flue coke 
ovens, and a battery of fifty Huessener ovens, besides 
a new plant of 100 Simplex vertical-flue coke ovens 
disposed in three batteries, making in all 250 ovens 
capable of coking 12,000 tons of coal per week. The 
coal used is wet slack containing on an average 12 
per cent. of moisture. The plant is equipped with 
all the necessary auxiliaries, such as coal-handling 
machinery, storage bunkers, mechanical chargers, 
coal-crushing plant, and electrically driven coal 
stamping, charging and discharging machinery, 
together with a very complete and extensive by- 
product recovery plant for treating the gases and tar. 

The whole installation is one of great interest, 
particularly in view of the engineering difficulties 
which had to be surmounted during its construction. 
The area upon which it was built was in close proxi- 
mity to seams of workable coal, up to 20in. in 
thickness, which actually underlay, at no great depth, 
portions of thesite. The ovens were therefore carried 
on a solid brickwork platform, supported by arches, 
and an elaborate system of subterranean ventilators 
had to be adopted to keep the foundations as cool as 
possible. 

It has been said of the modern blast-furnace that 
its most valuable function is that of a gas producer, 
with a merchantable by-product—the pig iron. The 
Devonshire works of the Staveley Coal and Iron 
Company, in its coke oven and by-product recovery 
plant, exemplifies the modern tendency for a coking 
plant to be a chemical works first, and a coke pro- 
ducer only perhaps in a secondary degree. The whole 
of the coke-oven gases is passed to the recovery plant, 


of which the sections dealing with benzol alone have 
an output capacity of 40,000 gallons per week. As 
the product is treated in its final stages by the 
Staveley patented desulphurising process, the “sulphur- 
free’ Staveley benzol has established its reputation 
for well-refined and high-grade qualities. 

Sulphate of ammonia is recovered by sulphatation 
with acid, made by the company in an adjoining 
sulphuric acid plant, while oleum, a term which has 
replaced the name Nordhausen acid, for the concen- 
trated fuming sulphuric acid required in nitrating 
processes, and nitric acid are also manufactured. A 
new plant has just been installed to increase the output 
of sulphuric acid for the manufacture of caustic soda 
by the electrolytic process. Other products made 
in the chemical plant are bleaching powder, salt 
cake and muriatic iron ; iron oxide for pigment and 
other purposes (recovered from the spent pyrites used 
in making sulphuric acid), muriatic (hydrochloric) 
acid, and various proprietary chemicals, such as 
Wormite (a fumigant for the soil), and Staveho, a 
waterproofing cement. 

In the by-products recovery plant proper, and in 
addition to benzol, sulphate of ammonia and tar, the 
“stock” products of every by-product plant, plant 
and machinery have been installed for the manu- 
facture of ammonium chloride (sal ammoniac), 
aniline, and aniline salt ; solvent and heavy naphtha ; 
naphthalene, in its familiar commercial forms (crude, 
pressed, flaked, powdered, and in balls and tablets), 
anthracene, pyridine, carbolic acid and powder, 
cresylic acid, green oil, tar, pitch and black varnish. 

Staveley cast iron pipes have achieved a world- 
wide reputation for soundness and staunchness. They 
are made from cupola metal in the adjoining foundries 
of the older plant of the works, and cast vertically 
in capacious beds. The water required for the various 
operations about the works, including the cooling of 
the blast-furnace tuyeres, quenching coke, &c., is 
obtained from the river Rother and from a canal 
which traverses the works. The pumping plant com- 
prises one 26in. by 30in. hydraulic pumping engine 
serving the cranes, &c., at the foundries, and several 
batteries of Sulzer centrifugal pumps, the aggregate 
capacity of the plant being 13 million gallons of water 
per day. The generating plant consists of a 3000- 
kilowatt and a 5000-kilowatt turbo-generator made 
by the British Westinghouse Company, and driven 
by exhaust steam from the blast-furnace blowing 
engines, and a 1000-kilowatt turbo-generator housed 
in the blowing engine-house. Current is generated 
at 6600 volts for transmission to the collieries and to 
various parts of the plant. In addition to the fore- 
going two Browett Lindley steam engines and 
generators (1000 kilowatts and 500 kilowatts) have 
been installed generating 220/240 volt direct current 
various works’ services. 


The Gennevilliers Electric Power 
Station. 
No. L 


From time to time we have referred to the large 
electric power station which has been under con- 
struction in the village of Gennevilliers, facing the 
town of Argenteuil, outside Paris, but we have not 
as yet described the station in full. An extensive 
publication dealing with the scheme in detail has, 
however, just been issued by La Revue Industrielle, 
of 57, Rue Pierre-Charron, Paris, and through the 
courtesy of the publishers we are now able to give 
further particulars. The site on which the station 
has been erected has a frontage of 400 m. (1312ft.) 
on the Seine, and lies between the railway bridge and 
the bridge of the avenue of Argenteuil. This situation 
provides the supply company—the Union d’Elec- 
tricité—with excellent transportation facilities, both 
by rail and by water, and assures the supply of fuel 
under all probable conditions. A wharf about 
160 m., or 524ft. in length, which will eventually be 
extended to 1312ft. permits barges of 1000 tons and 
over to come alongside the station. The coal storage 
extends in a direction parallel to the Seine, and is 
capable of storing 60,000 tons of fuel. The station 
has been built so that it can be extended in all direc- 
tions. A large space has been reserved, for example, 
for the installation later on of 150,000-volt switch- 
gear, which will constitute the terminals of the 
hydro-electric power lines. Asteam pressure of 25 kilos, 
(360 lb. per square inch) has been adopted, but the 
turbines are designed so that they can operate at their 
full capacity with a pressure of 285 lb. per square 
inch, the maximum steam temperature being at 
375 deg. Cent. 

As a result of a careful examination of the results 
obtained with large generating units both in America 
and Germany, it was decided to employ sets capable 
of developing 40,000 kilowatts, for units of this size 
not only meet the requirements of this particular 
station, but are also advantageous from the point of 
view of high efficiency and low operating and initial 
costs. All the generators are designed to operate at 
6000 volts, and they are directly connected to trans- 
formers wound to give 60,000 volts on the secondary 
side, to which all the switchgear is connected. The 
question of obtaining all-round maximum economy 








has led to the use of boilers of large capacity. Various 
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considerations, such, for instance, as the necessity 
for being able to burn a great variety of different 
coals, has led to the adoption of a mixed boiler-house 
equipment. Half the boilers to be installed will be 
of the Stirling type with Riley stokers, whilst the other 
half of the equipment will be composed of Babcock 
boilers with chain grates. At present there are five 
Stirling and twenty Babcock boilers. The leading 
particulars of the Stirling boilers are given in the 
following table, and a drawing of these units is shown 
in Fig. 1. 

25 kilos. 

(350 Ib. per sq. in.) 
2100 sq. m. 

(22,604 sq. ft.) 

1000 sq. m. 

(10,764 sq. ft.) 

375 deg. Cent. 
60,000 kilos. 
(132,277 Ib.) 

80,000 kilos. 
(176,369 Ib. ) 

75 per cent. 


Riley 


Operating pressure 
Tubular heating surface per unit 
Superheater heating surface 


Steam temperature ov) “Gul Me 
Steam generation, normal, per hour. . 
Steam generation, maximum, per hour 


Guaranteed efficiency, boiler only 
Grates 


“Tre Enoineee” 


FIG. 1—STIRLING BOILER 


The table below gives the leading particulars of 
the Babcock boilers : 


25 kilos. 

(350 Ib. per sq. in.) 
1330 sq. m. 

(14,316 sq. ft.) 


Operating pressure 


Tubular heating surface per unit 


Superheater heating surface 760 sq. m. 
(8180 aq. ft.) 
Steam temperature 375 deg. 


40,000 kilos. 
(88,184 Ib.) 
53,000 kilos. 
(116,844 Ib.) 
75 per cent. 
Babcock and 
Wilcox, 


Steam generation, normal, per hour. . 


Steam generation, maximum, per hour 


Guaranteed efficiency, boiler only 
Grates 


The auxiliaries are operated mainly by electric 
motors which are connected to the main bus-bars 
through step-down transformers. As a safety pre- 
caution, however, some of the auxiliaries are coupled 
to turbines which can be run continuously or be 
brought into use in the case of emergency. As an 
additional precaution two 3000-kilowatt turbo- 
generators are provided, each being capable of operat- 
ing the principal auxiliaries under abnormal con- 
ditions or during the night when only one main 
generator is in service. Each of the main turbines 
is provided with two bleeders, which enable steam 
from the intermediate stages to re-heat the con- 
densate. The re-heating is entirely automatic, and 
at full load the temperature of the condensate is 
raised to 85 deg. Cent., and at half load to 70 deg. 
Cent. Exhaust steam from the various feed pumps, 
which are in constant operation, is also made to 
re-heat the condensate to the extent of 100 deg. 
Cent., and a special regulator maintains the desired 
temperature and avoids evaporation losses, The 





| 
| feed water enters the economisers at the last-men 
| tioned temperature and leaves at a temperature of 
| 160 deg. Cent., and under these conditions the tem- 
| perature of the hot gases coming from the econo- 
misers is approximately 220 deg. Cent. If the heat 
in these gases was not further extracted a loss of 
efficiency would arise, and in order to avoid this an 
| air heater is installed in the economiser outlets, the 
heaters being designed to pre-heat the air going to the 
boilers to 90 deg. Cent., and to lower the temperature 
of the gases to a maximum of 150 deg. 

The economisers have been designed with a view 
to reducing the dimensions, the radiation losses, and 
the cost of maintenance, and are placed on top of the 
boilers. Although this arrangement has resulted in 
an increase in the cost of the boiler frames, it has had 
the effect of considerably reducing the boiler-house 
area. Each set of economisers comprises a tubular 
heater and a steel sheet air pre-heater, the latter 
being designed by the Union d’Electricité in colla- 
boration with Paul Kestner, the Union Thermique, 
and Emile Prat-Daniel.@The heating surface of the 


WITH RILEY STOKERS 


economisers is 1200 square metres (12,916 square 
feet), and the air heating surface 1790 square metres, 
or 19,265 square feet, the corresponding figures for the 
economisers and pre-heaters of the Babcock boilers 
being 1600 square metres (17,220 square feet) and 
2240 square metres (24,109 square feet) respectively. 
The guarantees under normal working conditions are 
as follows : 


Deg. Cent. 
Temperature of the water at the inlet o & 
Temperature of the water at the outlet 150 
Temperature of the air at the inlet 30 
Temperature of the air at the outlet - 90 
Temperature of gases at the economiser inle 340 
Temperature of gases at the economiser outlet 220 


Temperature of gases at the pre-heater outlet .. 1 


The chimney stacks are of the Louis Prat metallic 
type. 

The present turbine-room equipment consists of 
five turbo-generator sets, each rated at 40,000 kilo- 
watts, but the station is capable of accommodating 
six of these units. It is expected, however, that the 
power-house will eventually be made to take seven 
or possibly eight sets of this capacity. All the tur- 
bines at present in use are of the Zoelly type, and all 
the parts are identical and interchangeable. Three 
of the sets were manufactured by the Société Alsa- 
cienne de Constructions Mecaniques, whilst the other 
two sets were built by Schneider and Company and 
Escher Wyss, the former firm supplying the electrical 
plant in each case. Each set runs at a speed of 1500 
revolutions per minute and generates three-phase 
6000-volt current. The guaranteed steam consump- 
tions are 4.37 kilos. (9.63 lb.) at full load, 4.3 kilos. 
(9.48 lb.) at three-quarter load, 4.5 kilos. (9.92 Ib.) 


The condensers have a surface of 3500 square metres, 
or 37,573 square feet. 

The condenser pumps are driven by three-phase 
induction motors, but one pump in each group is 
provided with a steam turbine for use in the case of 
emergency. The air extractors are of the steam jet 
type, and a special jet is provided for starting. The 
guaranteed vacuum with circulating water at a tem- 
perature of 15 deg. Cent. is 96.5 per cent. The turbo- 
generators are cooled in accordance with the closed 
circuit system, the same air circulating through the 
machines continuously and being cooled by a water 
cooler. The advantages of this system are the 
recuperation of the heat, the absence of dust in the 
cooling air, and a reduced risk of fire in the event of a 
short circuit. As a further precaution against fire a 
special apparatus has been provided for the purpose 
of increasing the nitrogen content in the air, so that 
it will not support combustion. Moreover, in order 
to provide a supply of cooling air in the event of the 
main cooling system being put out of action, an auxi- 
liary source of filtered air has been provided. Nor- 
mally, however, the main filter installation is capable 
of supplying all the air required by four of the main 
generators when working at their full capacity. The 
two auxiliary 3000-kilowatt turbo-generator sets, 
which have been installed for providing power for 
driving the auxiliaries, generate current at a pressure 
of 3000 volts, and run at a speed of 3000 revolutions 
per minute. The general distribution system for the 
auxiliaries is a 3000-volt system, and all motors of 
50 horse-power or over are wound for this pressure, 
whilst motors below this power work at 220 volts. 
Under normal conditions the power for the auxi- 
liaries is supplied from the station bus-bars, the 
pressure being reduced to 3000 volts by means of 
step-down transformers. The direct current required 
in the station is obtained from rotary converters 
which work in conjunction with a storage battery. 
In the case of emergency the excitation for the main 
generators can be supplied either by the battery or by 
auxiliary exciters. 

In the construction of the main buildings and work- 
shops no unnecessary expense has been incurred 
by providing elaborate ornamentation and luxury, 
the ordinary lines of architecture having been strictly 
adhered to. Furthermore, in order to avoid all loss 
of time and discussions on minor details the company 
decided not to employ an outside contractor. A 
special department was established for carrying out 
the work involved in the construction of the new 
station. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


DOUBLE-REDUCTION GEARED TURBINES. 
Sir,—Several articles have recently appeared in your valued 
paper, and also in other engineering journals, regarding the 
breakdown of double-reduction geared turbines. It 
appear from these articles that the engineers blame the stecl 
makers for supplying them with unsuitable steel, whereas the 
steel makers seem to think that the engineers are to blame in 
not allowing for the loads which come upon the teeth. 

We have spent some considerable time investigating this 
matter and have examined the steel supplied to us for a very 
large number of pinions, including some pinions which have 
failed under working conditions, and up to the present time 
we have been unable to find any single instance in which we 
could say definitely that the steel in the former case was likely 
to cause failure, and in the latter case had actually caused 
breakage of the teeth. 

In our opinion the cause of the trouble is mainly mechanical. 
We have now completed twelve vessels fitted with double- 
reduction geared turbines of the Parsons type, with powers 
ranging from 3000 to 4600 shaft horse-power. Several of the 
ships are oil tankers, having the machinery placed aft, which 
is the worst condition for geared turbines, and in only one case 
has there been any trouble with the gearing. In this case the 
vessel is an exact duplicate of a ship built by us, which has been 
running successfully for nearly two years, the only difference 
being that the gearing was cut by different firms. 

On the sea trial of this vessel there was unusual vibration 
in the gear case and noise in the gearing quite unlike her sister 
ship. On her maiden voyage two low-pressure primary pinions 
were broken and the low-pressure primary wheel was damaged. 
A new pinion and wheel were prepared and cut by the same 
firm that had cut the gearing for the sister ship which is giving 
satisfaction. This new pinion and wheel were sent to the vessel 
at a port abroad and fitted there, immediately after which the 
noise and vibration on this side of the gear case was found to 
have disappeared. The vessel has now returned to this country, 
and a new wheel and pinion are being fitted to the high-pressure 
side, which we are convinced will eliminate the remaining 
vibration and noise. 

We have also had experience with another vessel in which 
the gearing was somewhat noisy, and there was a considerable 
amount of vibration. The gearing was removed and the wheels 
examined, when it was found that although the teeth were 
all of the same thickness there were slight inequalities in the 
pitch at different parts of the circumference of the wheel. The 
wheels in question had been cut on a machine which had no 
creep mechanism. They were re-cut on a machine fitted with 
creop mechanism, and the ship was taken to sea for trial, when 
the vibration was found to have completely disappeared and 
the noise was very much less. 

It has been suggested that the gearing should be in separate 
gear cases rather than interleaved. We are of the opinion from 
our experience that there is very little in this suggestion, as 
three of these twelve ships had three box gears and ran no better 
than the remaining nine, which were fitted with interleaved 


would 





at half load, and 5 kilos., or 11 lb., at quarter load. 


gearing. 
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With regard to the strength of the teeth, although we are 
prepared to agree that teeth of */,,in. pitch may be strong enough 
theoretically, we are strongly of the opinion that the pitch of 
the teeth should be not less than */,9in. for the first reduction 
gearing, and lin. for the second reduction gearing, to add 
sufficient body to the teeth to allow for the momentary heavy 
loads which eome upon them, and which are evidently not 
calculable, and also to allow for pitting and wear. 

We were the first firm to introduce the low load per lineal 
inch on second reduction gearing, which in turn introduced a 
heavy fly-wheel, which counteracts the torque of the propeller, 
and we are firmly of the opinion that the success of our gears 
is largely due to this provision. 

If the foregoing points are attended to and the gearing is 
cut on an accurately built machine fitted with creep mechanism, 
we are quite confident, speaking from actual experience obtained 
of eleven different vessels fitted with double-reduction gearing, 
that double-reduction gearing should run satisfactorily and 
give the results which have been expected. 

We consider that nickel steel is the most suitable material 
for pinions, if special care is taken with the heat treatment, and 
after the investigations of the steel makers which have been 
recently carried out, there is no doubt that we will get an even 
more satisfactory steel in the future than we have obtained in 
the past. 

We have had an opportunity recently of measuring the steam 
consumption of one of these double reduction geared turbines, 
and the results show a saving of 23 per cent., as compared with 
a triple-expansion job under similar conditions, which we con- 
sider shipowners should not lightly throw away. 

PALMERS SHIPBUILDING AND [Ron Co., Ltd. 

Hebburn and Jarrow-on-Tyne, 

September 2nd. 





DIESEL ENGINE PATENTS. 

Str,—I was much interested in reading in THz ENGINEER 
Captain H. Riall Sankey’s views regarding ‘*‘ What Constitutes 
a Diesel Engine,”’ based on Dr. Rudolf Diesel’s original patent 
specifications No. 7421 of 1892 of the British Patent Office. 
Captain Sankey and other engineers should disregard this 
particular patent specification, which is the master patent, 
taken out in 1892 before Dr. Diesel made his conclusive patents. 

The true Diesel cycle as now world-widely used is based on 
the second engine, which commenced its four-year test in 1896, 
and which had air injection of fuel. The original engine had 
airless injection, and only made a few revolutions when it blew 
the indicator to pieces. To be exact, the fundamental features 
of the true Diesel principle is a heavy-oil or coal-dust burning 
internal combustion engine, having the following characteristics : 

(1) Compression of pure atmosphere to a degree that the 
temperature produced is adequate to the inflammation and 
combustion of the fuel. 

(2) Injection of fuel at such a rate that the burning proceeds 
without rise of pressure on combustion space. This condition 
is not realised with absolute precision, there always being a 
slight rise of pressure when the fuel begins to burn, 

(3) The injection of fuel by air blast that produces turbulence 
needed for good combustion. This is essential, but not dis- 
tinective or exclusive to the true Diesel cycle. 

An engine is either a Diesel engine or it is not a Diesel engine ; 
hence the terms “ full-Diesel,”’ ‘‘ semi-Diesel,” virtually mean 
nothing. There are, however, several recognised variations of 
the Diesel engine which come within the Diesel type limits, as 
they are modifications of the Diesel principle. 

Tuos, OrcwarD LIsLe. 
New York, N.Y., August 23rd. 


GLIDERS. 


Srtr,—The recent successful experiments in the art of gliding 
are very interesting, inasmuch as they suggest and provide a 
means of restarting the science of aeronautics upon a fresh 
basis. Although the mere fact of being able to glide for a period 
of two hoars at a stretch under the most favourable conditions 
may not be of real practical service when it comes to working 
under average conditions, the experience and knowledge gained 
by such experiments should be of value in leading towards a 
reconsideration of the best means of propulsion. It seems obvious 
that the addition of comparatively small propulsive power would 
be needed to promote sufficient forward motion to enable the 
glider to progress through still air and to keep up flight for as 
long as the power could be maintained, but, so far, no suggestion 
seems to have been made as to the easiest and most obvious 
means of fitting the gliders with any simple auxiliary power. 
Earlier experiments were unfortunately diverted by the success 
obtained through the use of the fan propeller, driven by oil or 
petrol power engines. It must, however, be obvious to anyone 
taking an interest in aeronautics that such method of propulsion 
is absurdly expensive, as well as wasteful of power, and should 
indicate that the method itself is wrong in principle. If a glider 
can keep up for several hours without power, it is surely ridicu- 
lous that an aeroplane should have to be fitted with engines of 
from 100 to 1000 horse-power. If a bird can fly with its own 
power, surely a man ought to be able to do so with about 
1 horse-power, provided, of course, that such power be applied 
on & similar principle. Scores of centuries have evolved in the 
form of the bird’s wing and in the fish’s tail the most perfect 
and efficient methods of propulsion through air and water, and 
yet we make no use of the example provided—not for want of 
trying, I admit, but for want of perseverance. We should 
therefore fit the glider with a contrivance which would work 
on the same principle as a bird’s wing, and this might consist of 
planes made to move up and down with flexible extensions, or 
fixed planes with movable and flexible extensions. The flexi- 
bility of the extensions is essential to secure the action of pushing 
backwards against the air, brought about in the case of the bird 
by the giving way of the feathers at the back of the wing. 
Balancing and guiding should be supplied by means of a tail, 
also based on the pattern of a bird’s. Theoretically, there is no 
reason why the action of a dragon fly or bee should not be 
imitated. 

The point which I wish to emphasise is that we want to hark 
back and restart progress on new lines, and that the recent 
attention paid to gliding not only gives the opportunity of so 
doing, but also suggests the simple means of evolution in the 
right direction. I shall, of course, be told that it has already 
been tried and found impracticable, but it would be foolish 
to accept this as final in view of nature’s success, combined 
with the evidently wrong principle of propeller compulsion, con- 
ducing to so many accidents in the act either of ascending or 
descending and in other ways. 

Economist, 





New Method of Cutting Off Bars. 





A NEW method for cutting off steel bars has recently 
been introduced by Alfred Herbert, Limited, of Coventry. 
In many workshops the cutting off of blanks from the 
bar is an uneconomical process, particularly when large 
numbers of blanks of one size are to be cut off. In order 
to overcome this difficulty Messrs. Herbert have intro- 
duced the method shown in the engraving. 

The machine is the firm’s 6in. circular cold sawing 
machine, provided with the patented revolving chip 
remover, which we illustrated in our issue of September 
17th, 1920. The novel feature of the machine consists 
of the vice, which has two jaws, one moving horizontally 
and one vertically. The horizontal jaw is very tall in 
proportion to its width of opening so as to accommodate 
a stack of bars, as shown in the engraving, the gripping 
being done by the vertical jaw. When arranging the vice 
for a given size of bar, the horizontal jaw is set to the 
required dimension, which is known beforehand. The bars 
will then rest in the vice in such a way that when the 
vertical jaw is tightened every bar will be gripped with 
equal force, the staggered arrangement of the bars pro- 
viding for their relative movement when being gripped, 
in order to ensure this result. 

The.machine is designed for cutting off a Gin. bar, and 
will, it is claimed, easily cut off two 5in. bars. By the 
use of the special vice it can be arranged to cut off three 
4in. bars, four 3}in. bars, five 3in. bars, five 2}in. bars, 
seven 2in. bars, or nine 1 Jin. bars, and so forth, the output 
being very much greater than with any method by which 
only one bar is operated upon at a time. 


: ——, 


few years to more than double this figure. There will 
be five power houses, all of which will feed into a common 
sub-station, situated about eight miles from Sugarloaf 
whence transmission lines, operating at 66,000 volts, 
will run to the various power centres, and also connect, 
on the northern outskirts of Melbourne, with that city’s 
high-tension network from Morwell. The estimated 
cost of the scheme in its entirety is £962,320, including 
£618,870 for the hydraulic and electric works{and appur- 
tenances at Sugarloaf. The estimated costs of energy 
delivered in bulk are about 0.30d. per kilowatt-hour 
for 22,000 volts, and less than Id. per kilowatt-hour 
for 6600 volts. Provision is made for the scheme to.be 
completed by 1927, and the Commission has recommended 
that work on the transmission lines should be first pro 
ceeded with, and the total cost spread over the five 
years as follows:—-1923, £50,000; 1924, £312,850: 
1925, £115,000 ; 1926, £272,000 ; and 1927, £212,470. 

In connection with the generation and distribution 
of electric light and power from the Morwell fields of 
brown coal, it is officially stated that the extension of 
electric supply to towns on the}Mornington Peninsula 
and in the Yarra Valley is approaching completion. 
High-tension feeder lines have been erected, but it 
pointed out that they are merely an anticipation, and 
form part. of the future network of high-tension distri- 
bution in Victoria. The Electricity Commission has 
invited tenders for the supply of a coal handling plant 
for its Morwell power station\and briquetting works 
Tenders close on December 16th, and must be for a com- 
plete plant, including,structural supports, steel-framed 
protective shelters for gear, platforms, hand rails, and all 
other auxiliary and accessory equipment, whether speci- 
fied not, necessary to form a complete installation 


Is 
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CUTTING OFF FIVE 


When experimenting with this method of cutting off, 
the first plan tried was to arrange the bars in a curve 
approximating to the curve of the saw blade. Although 
bars could be cut off in multiple in this manner the timo 
was found to be longer than when the bars were arranged 
as shown in the engraving. The reason for this result 
was that at one point in the cutting the saw was engaged 
with the full diameters of all the bars, a fact necessitating 
slowing down the feed for the whole of the operation. By 
the method illustrated the saw is never cutting on the full 
diameter of all the bars at once, and the work upon it is 
therefore lightened so that a faster feed can be employed. 
We give below particulars of times—supplied to us by 
Messrs. Herbert—in which various sizes of bars can be 
cut off, the bars in question being of good quality mild 
steel, and the inserted tooth saw having high-speed steel 
teeth. 


Cutting time. 
Min. Sec. 


Diameter of No.ofbarscut Rate of feed, 
bar, inches. at one pass. inches per min. 
4 “a 20 tuee Pe 


3 5 9 45 
34 4 : 10 15 
3 5 Ble e's 
2 5 Bie 5 0 
2 7 1 3 50 
1? 8 1} 3 45 
1 9 i; 2 30 


Application has been made for a patent for the vice and 
the method of stacking, the great advantage of which is 
that no special preparation need be made when changing 
from one size of bar to another. It will be noted that the 
saw cuts in the upward direction, the object being to keep 
the pressure downwards upon the slide along which it 
traverses. 





ELECTRICITY ENTERPRISE IN AUSTRALIA. 


Arter a lengthy investigation, the Victorian Electricity 
Commission has formulated a scheme for utilising the 
hydraulic resources of the State. While moderate in 
extent and cost, it will economically serve a large rural 
area, and at the same time form a useful and advantageous 
adjunct to the heat-power schemes at present in course 
of development. Based on the Sugarloaf reservoir, on 
the Goulburn River, the project when completed will 
serve with electric power such widely separated points 
as Echuca, Shepparton, and Albury. The whole of the 
present probable electric power consumption of this terri- 
tory has been found, after a careful power survey, to 
amount to about 6,000,000-kilowatt hours per annum, 
with an assured prospect of an increase within a very 
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BARS SIMULTANEOUSLY 


for the conveyance of brown coal. The coal store must 
have a capacity of 10,000 tons. The haulage trucks 
are to be steel-bodied, of the double-sided, gable-bottomed 
type, with side doors,and are to have a normal capacity 
of 150 to 200 cubic feet. The haulage cable is to have 
a tensile strength of from 90 to 100 tons per square inch. 
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Railway Matters. 





WE regret to have to record the sudden death, on the 
2nd instant, of Sir Francis Gore-Browne, K.C., who was | 
the chairman of the Railway Rates Advisory Committee | 
and subsequently the President of the Railway Rates 
Tribunal. 





THE Commissioners of the Victorian Government | heat; that is to say, it did not do so at 500/550 deg. | we 


Railways have formed a separate signal and telegraph 
branch independently of the way and works branch. The 
engineer of signals, Mr. F. M. Calcutt, has been appointed 
chief engineer of signals and telegraphs. 

| 


In his report on an accident to a bridge painter and 
rigger, employed by the North British Railway Company, | 
who fell off the Forth Bridge into the Forth and was | 
drowned, Mr. J. P. 8. Main, of the Ministry of Transport, | 
says that the possibility of equipping men with some form 
of air waistcoat or collar, which will not in any way impede | 
or hamper their movements when engaged upon such | 
work, is worthy of consideration. 


On March 3ist last, we mentioned that the Railway 
Gazette had suggested that the next congress of the Inter- 
national Railway Association should be held in London, 
in 1925, to celebrate the centenary of the opening of the 
Stockton and Darlington Railway. We now learn 
from our contemporary, that although the next congress 
is fixed for Madrid, in 1927, a meeting of the Association 
is to be held in London in the second half of the year 1925. 


In this column of our issue of July 7th, we referred 
to the isste of the Ministry of Transport “ commodity 
statistics."’ Further statistics, price 3s. 6d., have now been 
issued of other commodities, of which the most interest- 
ing are coal, coke, and patent fuel. The average length 
of haul for “ shipment” is only 22.60 miles, as against 
58.58 miles for home consumption ; but shipment coal 
brings in 1.5ld. per ton per mile, as compared with 
1.23d. for home consumption. 


Tue placing of contracts for the electrification of the | 
Central Railway of Brazil is not p ing as quickly 
as the Government could desire, while the class of bids so 
far received, it is said, has not afforded the highest satis- 
faction. Of the offers submitted four alone have been 
taken into consideration by the Government. These 
have been divided into six groups, including overhead 
distribution, sub-stations, locomotives, cars, signals 
system and sheds and shops. Notice of the awards has 
yet to be received. 





WHEN the Great Northern, Brompton and Piccadilly 
Finsbury Park to Hammersmith—section of the London 
Electric Railways is extended, under the Act of 1913, to 
join the London and South-Western’s branch from 
Addison-road to Gunnersbury, the two South-Western 
lines and the two Metropolitan District lines will be 
re-arranged so that the District trains will run on the outer 
lines and the London Electric and the South-Western— 
if the latter company again runs trains from Addison- | 
road——will run on the centre. The two up lines will thus | 
be together and the two down. 


\ SETTLEMENT of the dispute which rendered the Clyde 
Engineering Works (N.S.W.) idle, throwing 1000 workers 
out of employment, is reported. The company was carry- 
ing out a contract for the State Ministry for the con- 
struction of 300 locomotives at an estimated cost of 
£7900 each. As the first thirty engines delivered averaged 
£10,000 each, a difficulty arose, and the plant was closed 
down. The new contract between the company and the 
Railway Department of New South Wales will not exceed 
£500,000 for the supply of about sixty locomotives, and 
will occupy the works for another two years. The new 
contract will be based on current prices and wages, with 
a rise-and-fall clause to govern variations during its 
currency. 

JuDGMENT has now been given by the Industrial Court 
on the question of shopmen’s wages, referred to on page 
200 of our issue of August 25th. On July 8th last the 
Court decided that certain changes should be made after 
October Ist, 1922. Subsequent to this the men in the 
engineering trades had their bonus reduced, and because 
the bonus of the railway shopmen has hitherto been 
closely related to that in the engineering trade the 
railway companies contended that this applied to their 
men also, and that their bonus could be reduced before 
October Ist. The Court, in its judgment of July 8th, 
decided that railway service was an industry in itself, 
and that it was not desirable to impose on the companies 
and the employees an obligation to adopt and follow the 
rates of wages agreed upon or recognised by employers 
or workers in other industries employing similar classes o' 
labour. The Court has now decided that it would not be 
consistent with this underlying principle that a reduction 
in the railwaymen’s bonus should be made simply as a 
consequence of reductions in another industry, and that 
therefore no change is to be made before October Ist. 


Tue standard facing point lock in use on the North- 
Eastern Railway was designed by the company’s former 
chief engineer, Thomas E. Harrison, who was president 
of the Institution of Civil Engineers in 1878-74. The 
points, locking bar, and the wedges which hold the switches 
in position—one open and the other against the stock 
rail, were at first moved by a motion plate. Later, the 
wedges were put in the rim of the signal wire from the 
signal-box to the signal, so arranged that, unless they 
were shot, the signal could not be lowered. These locks 
had, however, the weakness that they could not be detected 
—i.e., the signal could not detect the points and ensure 
that they were set for the same direction as that for which 
the signal was lowered. They have, therefore, been 
discarded in new work for some years. Some are still 
to be found in York yard, and one led to a derailment 
there on June Ist last, as to which Major Hall has reported. 
The switch rails had crept, and instead of the wedges 
withdrawing jin. clear of the toe of the switch, they 
were 2}in. clear. This clearance, with the spring and play 
at the joints, allowed the wedge lever to be moved when 
the points were “‘ gaping ’’ owing to the blade of a grease 
knife being between the switch and the stock rail. An 
approaching passenger train struck the points and was 
derailed. 








circuits operating at 600 volts or above. 


Notes and Memoranda. 


A PAPER read recently before the Birmingham Metallur- 
gical Society gave details of a number of experiments 
made to test the assertion that high-speed steel will con- 
tinue to cut when at a red heat. The experiments showed 
| conclusively that high-speed steel will not cut at a dull red 


Cent., which is a red heat visible in a poor light. 














Miscellanea. 





CoMMERCIAL motor vehicle parades, held under the 
auspices of the Commercial Motor Users’ Association, will 
be held at Liverpool on September 30th ; Manchester on 
October 7th; and Preston on October 28th. 


A MEETING of the Clyde Trustees was held recently at 
hich the question was raised of preventing the emission 





| of thick black smoke from steamers in Glasgow harbour. 


THREE minutes’ smoke per hour, states Mr. W. H. | The matter is to be referred to a special committee, which 


| Casmey in the Fuel Economy Review, indicates a loss of 


1 per cent. of the fuel used during that time, so that a 
firm whose boilers are burning 2 tons of coal per hour 


j} and the chimney emits smoke for nine minutes, loses 


134 lb. of coal per hour, or for a week of fifty hours the 
loss is 3 tons, so that if three boilers were using the 2 tons 


| of coal mentioned, the loss from smoke alone would be at 


the rate of 50 tons per boiler per year. Great as this loss 
is it is small in comparison with that produced by excess 


| air, and which is also the chief cause of black smoke. 


Brerore the war, states the Ironmonger, there were 
occasionally reports of new processes for making steel 
direct from ore, but during the last three or four years 
a considerable number of patents has been taken out 
in various countries. One of the latest comes from 
France under the name Levoz. A trial has recently 
been conducted at the Heches Works, in the Pyrenees, by 
the Société des Usines Ste.-Marie et Gravigny, which is 
stated to bear out all M. Levoz's theoretical forecasts. 
Using Pyrenees iron ore, M. Levoz obtained a steel by 
a direct electric-furnace method running: carbon = 0.98, 
manganese = 1.17, silicon = 0.25. It is claimed that 
this steel, the composition of which shows it to be a hard 
steel, is not brittle as is usually the case when made in 
the ordinary way, but is as ductile as a soft steel, though 
it can be hardened like a high-speed steel. The metal 
is so fluid that machine parts can be cast with no trace 
of blowholes. As to cost, 450 kilowatt-hours were required 
to melt half a ton of metal. 


DURING & systematic research upon the heating of fine 
wires, Professor Imhof, of Winterthur, noticed a curious 
phenomenon when he used alternating current as a heating 
agent. Fine wires, stretched between clamps, and heated 
to incandescence by alternating current, were found to 
exhibit transverse vibrations of a considerable amplitude. 
The nature of the vibrations depends upon the frequency 
of the current, the sectjon and length of the wire, the com- 
position of the wire, and the tension of the wire. Thick 
wires do not vibrate ; wires of metals with a high coefficient 
of thermal! dilatation vibrate with a greater amplitude than 
wires of less expansible metals. The cause of the effect 
has been definitely ascertained to be the periodic cooling 
caused by the passage of the current through the zero 
value twice in each cycle. Every time this occurs, the 
radiation and consequent cooling of a fine wire are suffi- 
ciently rapid to set up a contraction. These contractions, 
repeated periodically, build up until they give rise to a 
periodie vibration of considerable amplitude. 


PRropucTION from low-gravity oil wells can be increased 
100 per cent. through the application of electric heat, says 
the Journal of Electricity and Western Industry. A recent 
test at one of the Californian oilfields in the case of a low- 
gravity or “‘ head "’ well demonstrated the feasibility of the 
scheme. A 5-kilowatt heater consisting of four sections 
was placed around the well casing before the pumping 
commenced. Actual measurement showed an increased 
production of from 50 to 75 per cent. In the case of a 
10-kilowatt heater production was increased 100 per cent. 
It was determined that the cost of operating such a heater 
averaged £4 per month per well. Low-gravity or “ head ” 
wells can usually only be pumped approximately eight 
hours out of twenty-four, but the application of the electric 
heater greatly increased the pumping period. It is 
believed that there are unlimited possibilities in the appli- 
cation of electric heat to oil production in low-gravity 
districts, not only in pumping from the wells, but also in 
transporting the oil from the field to the refinery or to the 
shipping point. 

Amonc the hydro-electric schemes proposed in India 
there is that known as the Bhatkal electric scheme. 
The idea is to harness two or three of the rivers that fall 
into the sea in the vicinity of Bhatkal, the site of the 
proposed Mysore harbour. There are two waterfalls 
of 800ft. and 500ft., the former ten miles east of Bhatkal 
and the other two miles south. The two rivers unite 
at the bottom of the ghats. It is calculated that there 
would be an effective head of 1400ft. from the larger, 
and 1000ft. from the smaller. In few parts of India is 
there such a natural advantage. There is an average 
rainfall of over 300in. in this district, and the engineer 
responsible for the suggestions considers that 25Vin. 
may be taken as the working basis. The scheme as worked 
out would provide at least 40,000 horse-power. The 
main difficulty, according to Indian Engineering, is the 
question of storage, which would need to be not less than 
4700 million cubic feet. There are excellent sites for dams, 
but the scheme would need to be worked out more in 
detail before definite judgment could be passed on it. 


Tue Canadian Dominion Fire Commissioner informs the 
Electrical News that new fire risks have been introduced 
in consequence of the growth of wireless telephony among 
amateurs. Fires are caused by lightning, and by the use of 
lighting circuits in connection with the system. Accord- 
ingly, a set of rules has been drawn up to guard against 
the fire risk which now prevails. Among these regulations 
is one forbidding the erection of antenne over any other 
Leading-in wires 
must be of a non-corrosive metal, and in no case smaller 
than No. 14 B. and 8. gauge. These wires must not come 
within 4in. of electric light or power wires unless separated 
by adequate insulation. Each leading-in wire must be 
provided with a protective device which will operate at 
500 volts or less. Details as to earthing and earthing 
wires follow the usual lines. Wires indide buildings must 
not be placed within 2in. of lighting or power wires unless 
separated by insulation, such as porcelain tubing. The 
Committee which drew up the regulations expressed the 
opinion that there was no danger of fire in installations 
employing indoor antenne. 





| will submit a report on 


“ 


the best method of preventing 
the smoke nuisance.”’ i 


A CHINESE company proposes to construct good roads 
between Fowlianghsien and Hukow of Kiangsi. Accord- 
ing to Motor Transport, a long-distance motor vehicle 
service will be maintained after the complete construction 
of the roads. This scheme, when carried out, will facilitate 
to a great extent the transportation of goods from King- 
techen, Kiangsi, to various parts of China. 


Tue Commercial Secretary to H.M. Legation at 
Christiania has forwarded to the Department of Overseas 
Trade a list of Norwegian agents seeking connections with 
British manufacturers and exporters of a large variety of 
commodities, including textiles, chemicals, hardware, coal, 
iron and steel, provisions, &c. Interested British firms 
or individuals who are desirous of appointing agents in 
Norway should make application to the Department of 
Overseas Trade, 35, Old Queen-street, London, 8&.W. 1 
(quoting Reference Number D.O.T./F.R./5840). 


Wirx a view to assisting a local company to establish 
the electricity meter industry in Australia, the Electricity 
Department of the Sydney City Council paid £3188 in 
excess of the market values ruling for meters at the time 
the orders were placed. The Council has a further order 
under consideration, but the price is 7s. per meter above 
the price at which similar articles were quoted in England 
on June 30th last. A director of the local company has 
stated that he expects a duty of 274 per cent. to be imposed 
on electricity meters imported from England and 40 per 





cent. on imports from America. 


We hear that Short Bros., of Rochester, the seaplane 
builders, have constructed a hydroglider ; a very interest - 
ing craft of small size. The boat is some 26ft. in length 
overall! with a beam of 9ft. 6in., and depth of lft, 10in. On 
trials with four passengers and a driver and mechanic on 
board a speed of over 40 miles an hour was attained. In 
that condition the displacement of the boat was 4380 lb., 
and the draught 4in. when going full speed. The power 
plant consists of a Beardmore 160 brake horse-power 
six-cylinder aero-motor developing full power at 1200 
revolutions per minute. The hull is built of mahogany 
and is of the two-step design. 


A REPORT on the economic and commercial situation 
of Austria up to July of this year states that the agricul- 
tural implement factories are still doing well. The motor 
car factories were among the first to feel the slump. This 
branch has been very much enlarged since the war, and 
as few Austrians can now afford to keep cars nine-tenths 
of the production is for export. About 4000 cars were 
produced in 1921. Prices were not raised sufficiently fast 
to keep up with the fall in the exchange, and in the winter 
a good six-cylinder car could be obtained in Vienna for 
the equivalent of £250. A shortage of working capital is 


the result. The general machine industry is still suffering 
from German competition, though to a diminisning 
degree. 


In view of the recent discussion in connection with the 
placing of an order for tramway rails in America by the 
Corporation of Glasgow and the questions then raised as 
to the rates of pay and conditions of working in American 
steel works, it may be noted that the United States Steel 
Corporation recently announced that the wages of day 
labourers would be advanced 20 per cent. on September 
Ist. This advance means that the scale for a ten-hour 
day will be increased from 3.00 dols. to 3.60 dols. Many 
of the men work twelve hours a day, and in this group the 
advance will be from 3.60 dols. to 4.30 dols. per day. 
It is estimated that from 156,000 to 220,000 of the workers 
employed by the United States Steel Corporation will be 
affected by the advances. 


WiTH commendable enterprise the forest authorities 
of the Federated Malay States are giving the users of com- 
mercial woods an opportunity of making personal acquaint - 
ance of the products of the Malayan forests. A few cabinets 
of samples have arrived at the offices in Cannon-street of 
the Malay States Information Agency, where they may be 
obtained. Each cabinet contains seventy samples, 
4in, by 3in., and jin. thick. Each sample is named and 
initialled by Dr. F. W. Foxworthy, Forest Research 
Officer, F.M.S. They are smooth but unpolished, and it is 
thus possible to appreciate the beautiful grain of some 
of the woods and to judge their suitability for cabinet or 
other woodwork. A full description of the woods is given 
in Dr. Foxworthy’s bulletin, ‘‘ Commercial Woods of the 
Malay Peninsula,” also obtainable at the Agency. The 
bulletin contains other information likely to be of service 
to users of wood. 


Owr1ne to the high price of fuel in France at the present 
time the Mechanical Arts Committee of the Société 
d’Encouragement pour |’Industrie Nationale has thought 
it desirable to publish an account of the present position 
of the semi-Diesel engine, and in consequence a recent 
issue of the Bulletin of the Society contains an article of 
nearly 100 pages on the subject from the pen of M. A. 
Schubert. It goes into the theory of the engine, the 
reasons which have led to its development, the forms 
which it at present takes in France and in other countries, 
and the oils which can be used in it. Under the last head 
the author deals especially with the vegetable oils which 
are produced in great quantities in the French Colonies 
in Africa and in Asia, It concludes with a short account 
of the tests of such engines carried out recently by the 
Society in conjunction with the Automobile Club of France 
and the marine and agricultural authorities. Several 
engines of horse-powers from 2} to 50 show a consumption 
of oil of the order of 320 grammes per horse-power hour, 
while one of 20 to 30 horse-power consumes 247 grammes 
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Marine Motor Design. 


Many modifications in design were found to 
be_necessary,when the early type of steam engine 
was altered and adapted for use on board ship, 
and in perfecting the marine steam engine for naval 
and mercantile service, a large contribution 
to the advancement of engineering science was 
made. The reciprocating steam engine has now 
heen followed by the steam turbine, a type of 
prime mover which, thanks to the’ pioneer work 
of Sir Chas. Parsons, received some years after 
its inception, an impetus in the direction of marine 
design. The Diesel oil engine was first designed 
as a stationary engine, and many of the engines 
installed in the early Diesel driven vessels bear 
distinct traces of land design. Within the last 
few years, however, very definite marine types 
of Diesel engine have been evolved, and the present 
designs of the leading makers clearly show that 
conditions afloat have been appreciated, and in 
most cases fully provided for. The hot-bulb 
engine—mis-called semi-Diesel—does not perhaps, 
as yet, possess such marked marine characteristics 
as its forerunner, but there is evidence that the 
makers of this type of prime mover are now 
giving increased recognition to marine requirements 
as regards both its design and its arrangement 
in the ship. 

The marine petrol engine for comparatively 
low powers covers a large field, and it has been 
the object of experiment and trial for many 
years. The results obtained with early marine 
type racing engines largely influenced the design 
of the racing car, which in turn beneficially affected 
the type of motor which is now most generally 
in use in our touring and commercial cars. The 
aero-engine, too, owes much to the experience 
which was gained with the two types of high- 
speed engine previously mentioned, for it was 
evolved from those engines after defects had 
been eliminated and running reliability increased. 
It is of interest to note that the aero-engine 
has in recent years been used with success in 
racing boats of the gliding or skimming type. 
When speaking of the marine motor, however, 
we have more especially in mind those engines 
which are intended for use in open or semi-open 
boats. Mr. A. F. Evans, whose paper on “ Marine 
Engine Design as affected by Lifeboat Service 
Conditions,” elicited interesting and vigorous 
discussions at both the London and provincial 
meetings of the recent session of the Institution 
of Automobile Engineers, sums up the requirements 
of the marine motor as follows :—‘‘ The motor 
and all its fittings should be entirely waterproof 





and submersible at least to the carburetter intake, 


and there should be no hot parts which are liable 
to burn clothing. All hand oiling should be elimi- 
nated, and all moving parts enclosed, protected, 
and lubricated. The engine should be a self-con- 
tained unit along with its reversing gear which 
should be lubricated from the same source as 
the engine. The design should be such as to give 
complete accessibility to all adjustable and re- 
newable parts ; moreover, it should be as compact 
as possible, and should incorporate first class 
automobile engine work. Finally it should be 
possible to leave such an engine uncared for 
for quite a considerable time under adverse 
conditions without detriment to its starting 
and running qualities.” In recounting the efforts 
which the Lifeboat Institution has made to obtain 
a& marine engine to meet its needs, and in 
describing the engine which that society has 
designed and built to suit the arduous demands 
of lifeboat service, Mr. Evans made a somewhat 
trenchant criticism of the British marine motor 
as manufactured for commercial and pleasure 
services. There are no two opinions concerning 
the desirability of the requirements just quoted, 
but the difficulty of the commercial manufacturer 
would seem to be that the user does not willingly 
pay for the extra value of workmanship and 
accessories which of necessity belong to such 
an engine. Since the war there has been a marked 
decrease in the demand for expensive engines, 
and a great deal of the trade to-day is in engines 
of comparatively low power, which are produced 
under conditions of manufacture which make 
for the rapid construction of a large number 
of units of the same size and type with a correspond- 
ing decrease in the cost, both of the whole and of 
the spare parts. Happily, it is possible even 
in such engines to embody the essential qualities 
of marine design, and while effort in this direction 
is honestly made, we need not despair of the future 
of the British marine petrol engine. There is, 
moreover, certainly a place for high grade engines 
of larger power, although, owing to the period 
of industrial depression through which we are 
passing, the demand is at the present largely dor- 
mant. 

At such times it is not inopportune to consider 
the possibility of new types of engine, and bearing 
in mind the important work done by motor boats 
during the war, and the extended use of such craft 
in coastal service and in the fishing industry, 
we cannot doubt the success of a really first 
class marine motor embodying in a manner as 
yet unrealised the essential qualities of simplicity 
and reliability, and produced at reasonable cost. 
The latter factor would undoubtedly be favourably 
influenced by the standardising of marine motor 
fittings and accessories which, we understand, are 
difficult to obtain in quality suitable for all-weather 
service at sea. It is satisfactory to learn that some 
progress, if small, has now been made in the 
standardisation of marine motor parts. The 
Marine Committee, appointed by the Society 
of Motor Manufacturers and Traders, Limited, 
has recently submitted a report to the British 
Engineering Standards Association, concerning 
the sizes of propeller shaft couplings up to 6in. 
in diameter along with the necessary keyways 
and fastenings, and the question of shaft tapers 
will shortly occupy the attention of the committee. 
Although at the moment, makers may be reluc- 
tant to scrap existing patterns and drawings 
so as to conform to new standards, the work 
of the committee should be of considerable value 
to this section of the engineering industry. 


“Simple” Carbon Steels. 


THERE is, in a great many quarters, a feeling 
that carbon steels, as distinct from “alloy ’’ or 
“ special ’’ steels are very simple and safe to handle, 
that they are free from complications of special 
heat treatment and can be used in the ordinary 
way without special care or knowledge. This 
feeling as to the more or less “ fool-proof * character 
of the straight carbon steels weighs, in many cases, 
quite as much as the question of cost in favour 
of their adoption, so that there is a considerable 
number of uses for which special alloy steels could 
really be employed to considerable advantage, 
for which the piain carbon steel is preferred, Now, 
it is not to be denied that in order to yield their 
true and full value, alloy steels necessarily require 
the application of correct heat treatment. But a 

good deal more is made of the difficulty of such 
corte than facts éan really justify, though 
the necessity for a certain amount of care and 
skill cannot be denied. On the other hand, it 





must be borne in mind that the standard of re- 
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quired properties set for alloy steels is often | materials in other countries are bound to make | the boiler, but it has, through piston speed, an effect 


extremely high, and departure from this high 


standard results from inadequate heat treatment 


The point of view we wish to emphasise here, 


too often forgotten that “ simple 
are also extremely sensitive to heat treatment 


If they are so handled as to yield the best possible 


results it will be found that, for many purposes 


they meet even stringent requirements extremely 
well. But the great majority of users of these steels 
really expect very little of them. The working 
stresses to which they are submitted are kept down 
at the cost of increased weight and bulk, and in 
that way the steels are regarded as “ good enough ” 
without any special treatment or—what is, unfor- 
tunately, quite common—after fairly severe mal- 
treatment. It is frequently forgotten that a sav- 
ing in weight often means a proportionate saving 
in cost of material, and in many cases a dispro- 
portionately greater saving, in that it Jessens 
the stresses which come upon other members 
of a structure or machine, and may thus indirectly 
allow of a saving of much greater weight. What 
we would urge, therefore, is a more rational 
and efficient use of the “simple” steels. If it is 
borne in mind that they also respond to a consider- 
able extent to such processes as normalising 
and even to hardening and tempering, very great 
advantages can be secured. On the other hand, 
overheating or unduly hot finishing in the rolls 
or in the forge, or low temperature annealing, 
particularly if locally applied, may reduce the 
structural value of a carbon steel to rather less 
than half of what it should be. Yet, as we have 


said, positive ill-treatment is not uncommon, 


while carefully conducted correct treatment is 
rarely used. We may take, as an example, steel 


boiler plates. It is true that little trouble is experi- 


enced with boilers so far as the strength of the 


steel plates is concerned, although occasional 


cases of serious cracking are encountered. In 
a great many cases, of course, the boiler plate 


is turned out by the maker in a reasonably good 
condition so far as heat treatment is concerned ; 
without special treatment, the rolling process 
is so conducted that it leaves the steel with a 
fairly satisfactory internal structure, and if it 
is not subsequently injured all is well. But when 
plates have to be flanged or otherwise worked, 
and sometimes in other cases, the steel is subse- 
quently subjected to some kind of heat treatment 
which is extremely injurious. As a rule, this 
treatment takes the form of heating to quite 
a moderate temperature, probably just below the 
critical range of the steel. At best, such heating 
leads to a change in the internal structure of 
the steel which leaves it unduly soft and 
with a very low elastic limit. At times, how- 
ever, the effect is local and much more severe. 
Parts of the plate undergo re-crystallisation 
in a way which brings about not only a 
harmful separation of the carbide from the 
iron crystals, but leaves the latter unduly 
coarse. Since this kind of “ annealing ” is some- 
times done by the crude, if simple, process of 
lighting a fire under the plate, irregular and unsatis- 
factory results are not to be wondered at. The 
“factor of safety ’’ serves in most cases to cover 
even this sort of mal-treatment, but if our demands 
upon mild steel were set higher, as they very 
well might be, in view of the properties it can 
be made to yield, it would soon be discovered 
how very much steel of the “simplest” kind 
can be thus damaged. 

The example, we have chosen, covers one of the 
most important uses of very mild steel, since 
it is this class of material which is wrongly regarded 
as most completely “fool proof.” With the 
harder steels, such as are used for tires and springs, 
matters are much worse and serious troubles 
are not so rare. The tempering of laminated 
springs without the use of pyrometers is still 
widely practised, while important forgings are 
frequently left without any special heat treatment 
whatever. All this results in the use of heavier 
parts in order to provide a factor of safety adequate 
to cover the irregularities of manufacture. What 
it really covers is merely the unwillingness or the 
inability of the manufacturer, on the one hand, 
to make use of available metallurgical knowledge 
for the improvement of his materials, and the 
failure of the engineer to appreciate what he might 
very well demand of the materials he employs. 
At the present time, in fact, the carbon steels 
are regarded as “simple” and “ fool proof” 
merely because we are content to use them in 
a crude and often inefficient manner. The stress 
of competition, and the scientific utilisation of 


| themselves felt in this as in other fields, and it is 
|to be hoped that, while by no means neglecting 

the alloy steels, our steel makers and engineers 
however, is not so much the intrinsic merit of alloy | will devote their attention to the more efficient 
steels for special purposes as the fact that it is 
” carbon steels 








Locomotive Power. 
By E. C. POULTNEY, O.B.E. 


in practice. 


locomotive. 
order mentioned. 


THe Maxrwom TrRActTIvVE Errort or Ratep 
TRACTIVE Force. 


two-cylinder engines is as follows :— 

d x 8 x 0.85 P 
D 

d = cylinder diameter in inches. 

S = stroke in inches. 

D = diameter of drivers in inches. 

P = boiler steam pressure. 


R.T.F. = . . ae 


The mean effective pressure is assumed to be equal 
to 85 per cent. of the boiler working pressure. The 
choice of the factor 0.85 for estimating the mean 
pressure acting on the pistons is based on the assump- 
tion that when running in full gear at low speed the 
cut-off is such that the actual mean indicated pressure 
is equal to 92 per cent. of the boiler pressure, and that 
machine friction absorbs 8 per cent. of the indicated 
power (0.92 x 0.92 84.5), say, 85. The rated 
tractive force thus obtained gives, of course, the 
tractive force at the rim of the driving wheels, and 
in that way fulfils two purposes : it gives the tractive 
force available and also enables the adhesive factor 
to be obtained. If the full gear cut-off is very short 
the indicated mean pressure would fall below 92 per 
cent. of the maximum pressure, and the mean pressure 
might only amount to, say, 80 per cent.; in such case 
the value of P in the formula would be 0.74 P 
(0.80 x 0.92 = 73.5), say, 74 per cent. However, 
with the rates of cut-off usual in full gear working 
the indicated mean pressure at slow speeds will 
usually be about 90 per cent. of the maximum ; hence 
0.85 P gives a sufficiently near estimate when calcu- 
lating the R.T.F. at the rim of the driving wheels. 





Borer STreamine CaPaAcitTy. 


For practical purposes in computing locomotive 
power the boiler steaming capacity may be taken as 
being directly proportional to the total heating sur- 
face. In making this statement it is as well to point 
out at the same time that boilers differently pro- 
portioned will give different results. The ratio 
existing between the grate area and heating surface 
will affect the evaporative performance per square foot 
of heating surface for any given rate of firing per 
square foot of grate per hour, for the reason that the 
larger the grate in proportion to the heating surface 
the larger will be the amount of coal fired per square 
foot of heating surface, and consequently propor- 
tionately more gas will pass over each square foot of 
heating surface per unit of time. 

On the other hand, increasing the coal fired per 
square foot of heating surface adversely affects the 
economic performance of the boiler by lowering the 
amount of water evaporated per pound of fuel fired. 
The point to be aimed at in boiler designing is in the 
first place to get the highest rate of evaporation 
possible, and secondly, to obtain the evaporation 
with a reasonable evaporation per pound of coal used. 
The importance of this lies in the fact that the greater 
the rate of evaporation the smaller will be the boiler 
for a given power output, and hence the lighter the 
engine per unit of power developed. In the calcula- 
tions for obtaining the power of locomotives which 
follow an actual evaporation of 12 lb. of water per 
square foot of heating surface per hour is assumed as 
usually with reasonably good fuel; this rate should 
permit of between 7 lb. and 8lb. of water being 


treatment and utilisation of the cheaper carbon 
steels which, used at their best, do not fall so far 
behind the special steels as is sometimes supposed. 


Tue following article describes a method of quickly 
obtaining the probable draw-bar pull of any steam 
locomotive of conventional design at all speeds usual 


When estimating the power of a locomotive at a 
given speed certain principal factors have to be taken 
into consideration ; they are the maximum tractive 
effort, the steaming power of the boiler, and the com- 
bined effect of the boiler capacity and speed on the 
running tractive effort, and also the resistance of the 


It is proposed to discuss shortly these factors in the 


This is caleulated by the usual method, which for 


on the engines in two ways, because an increase in 
piston speed decreases the steam consumption per 
horse-power, and, other things being equal, the horse 
power increases directly as the piston speed. 

From the above it will be evident that the heating 
surface necessary to furnish any given power at the 
cylinders will vary with the piston speed and, through 
it, with the speed in miles per hour. 

In order to obtain an approximately correct esti- 
mate of the amount of heating surface necessary 
per unit of horse-power at the cylinders, the writer 
adopted the following method :—The water rate per 
indicated horse-power-hour from actual tests was 
plotted against piston speeds in feet per minute, and 
the stroke of the pistons and driving wheel diameters 
being known, the water rates were also plotted against 
miles per hour. 

Available information as to the indicated horse- 
powers obtained on actual road tests at various speeds 
and certain test plant results were at the same time 
examined, and the indicated powers obtained per 
square foot of actual and, in the case of superheated 
engines, equivalent heating surface were calculated. 

The results of this investigation are shown tabu 
lated in Table 1, which gives from actual tests the 


TaBLe I.—Heating Surface per Indicated Horse-power and Speed, 
Miles per Hour. 


M.P.H. 1 3 3 4 5 6 7 
15 — - - — | - 2.62 
20 — 2.36 | 3.1 — 2.39 
21 - -- 2.1 
30 — 3.5 3.5 - _ 2.13 
7 3.09 2.48 3.16) 1.90 
40 -- — 2.04 
42 ~~ _ — 1.93 —_—_ j— 

46 2.0 2.79 2.3 

50 - - 1.84 1.96 
51 1.93 - 

54 ; 1.76 

55 1.97 2.47 1.90 

57 -82 


.93 | 1.83 | 1.67 1.91 


=! 


63 1.84 

65 — 1.78 | 2.14 

68 1.87 

69 2.03 — 

70 1.73 1.88 
71 1.94 

74 1.70 2.08 ’.73 1.84 

78 1.65 

80 1.86 
83 - 1.70 1.99 ~- 


heating surface required per indicated horse-power 
at various speeds in miles per hour, The results in 
columns 1, 4, 5 and 6 are derived from road tests, and 
those in columns 2 and 3 are test plant results, whilst 
column 7 is taken from Fig. | and Table II. and repre 
sents the figures for passenger engines. For column | 
the drivers are 78in. with a piston stroke of 24in., 
and for columns 2 and 3 the drivers are 80in. dia- 
meter, with a piston stroke of 26in.; but the other 
columns are for engines having 8lin. drivers and a 
piston stroke of 26in. The results shown were plotted 
and a curve drawn which seemed to represent fairly 
an average for the entire plot. The rather high 
values for the heating surfaces per indicated horse- 


TaBLeE I1.—Heating Surface and Water Rate per Horse-power and 
Speed, Miles per Hour. 


Driving wheels 73in. to 84in. diameter, passenger engines. 














Speed H.8. — Water per H.5S. per H.P. 
M.P.H. LH.P. 1L.H.P. hour. at drivers. 
10 2.99 35.9 3.25 
15 2.62 31.4 2.85 
20 2.37 28.5 2.57 
30 2.13 25.6 2.32 
40 2.04 24.5 2.21 
50 1.96 23.5 2.13 
60 1.91 23.0 2.08 
70 1.88 22.6 2.04 
80 1.86 22.3 2.02 


Driving wheels 54in. to 72in. diameter, goods engines. 





10 2.85 34.2 3.10 
15 2.48 29.8 2.70 
20 2.25 27.0 2.44 
30 2.04 24.5 2.21 
40 1.96 23.5 2.1 

5v 1.91 23.0 2.08 
60 1.88 22.6 2.04 


power given for the engines used for columns 2 and 3 
were disregarded, for the reason that the cut-off at 
the low speed of 30 miles per hour was somewhat 
shorter than would be expected in practice, and hence 
the indicated powers were rather low. The average 
curve drawn served to show the form that a heating 
surface horse-power curve would take, and, as would 
be expected, it followed on general lines those 
obtained by plotted water rates and piston speeds. 
Next, for passenger engines, a curve for heating 





evaporated per pound of coal fired. 


ComMBINED Errect oF STEAM PRODUCTION AND Con- 
SUMPTION ON THE POWER DEVELOPED. 


In estimating the tractive force at speed it is neces- 
sary to consider the steaming capacity of the boiler 
and the steam consumption of the engines per horse- 


surface per indicated horse-power at speeds from 10 to 
80 miles per hour was drawn for wheels 78in. dia- 
meter and a piston stroke of 26in. The water rates 
were made to correspond closely with those taken 
from actual tests, and the amount of heating surface 
allowed made to agree with an evaporation of 12 Ib. 
of water per hour. The water rates given by the new 
curve were, as a ckeck, plotted in the graph made from 





power developed. The speed in miles per hour has 





no direct effect on the evaporative performance of 


actual test against miles per hour and found to agree 
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with very reasonable accuracy. For goods locomo- 
tives another curve was drawn which gives closely 
the same amount of heating surface per indicated 


maximum tractive force from equation (1) by the 
heating surface gives the amount in pounds of trac- 
rive force (R.T.F.) which must be furnished by each 











than speed, and engines in such service do not as a 
rule run at higher speeds than 30 miles per hour, at 
which speed the percentage of the rated tractive power 







































































































































































horse-power-hour at_ approximately equal piston | square foot of heating surface. If two engines running | available at the rim of the drivers varies from about 
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speeds, the diameter of the driving wheels being 63in. 
and the stroke of the pistons 26in. The heating 
surface horse-power curves are both shown in Fig. 1, 
the dotted lines giving the heating surface per indi- 
cated horse-power and the full lines the heating sur- 
face per horse-power at the rim of the drivers. This 
line gives values 8 per cent. more for the heating 



































at equal speeds in miles per hour each consume equal 
quantities of steam per horse-power, and for these 
engines the respective values of B are 8 and 10 
respectively, then the engine having a boiler factor 
of 10 demands 25 per cent. more power per unit of 
heating surface than the engine having proportionately 
the larger boiler, as shown by the factor 8. From this 


32 to 48 per cent. according to the size of the boiler 
relative to the R.T.F. 


Taste III.—Proportion of Rated Tractive Force(R.T.F.) at Rim 
of Drivers per Cent. for Different Values of the Boiler Factor ** B.”’ 





Passenger engines, 73in. to 74in. wheels. 










































































































surface required per horse-power in order to make | deduction it follows, if in each case the evaporative Speed, Values of boiler factor “ B.” 
allowance for machine friction. value per square foot of heating of the boilers is equal, | miles —we pas gueetehe teapiattaeaictaringeetseempatie oe 
In Table II. the figures shown in the second column | or, in other words, the boiler power is proportional | per br. 6 7 8 9 10 11 12 13 
are the heating surface indicated horse-power values | to the heating surface, that at equal speeds the engine | ~~ gy an oy ; ay Per a ry = 
from which the dotted line curve in Fig. 1 for having a boiler factor of 10 will develop a smaller cent. | cent. | cent. | cent. | cent. | cent. | cent. | cent. 
passenger engines was plotted. Driving wheels of | proportion of its R.T.F. by 25 per cent. than the engine 10 |100 |100 (100 /100 = =|100 = 100 96.0 | 88.5 
78in. and 63in. diameter for passenger and goods | having the boiler factor 8. Put in another way, if - a 4 mr 4 2 a b-bd bay ig 
. . . . — « . . -* . > v9. 
locomotives respectively were selected because these two engines each make the same speed in miles per 30 | 89.7| 78.0 | 67.3 | 59.7 | 53.8 | 48.9 | 45.0 | 41.2 
dimensions appear to represent average figures. | hour, the percentage of its rated tractive force that 40 | 70.7 | 60.5 | 53.0 | 47.0 | 42.5 | 38.6 | 34.7 | 32.6 
Express locomotives in modern practice usually each can maintain is inversely proportional to the on 58.6 as a. 39.0 | 35.8 33.0 | 39.3 | 37.1 
have wheels from 75in. to 83in. diameter, but as there | value of B, and if each engine develops the same 70 a8 s 32.7 3's ts Rp 21.9 as 
are examples having wheels as small as 73in. and as | percentage of its rated tractive power, then their 80 | 38.6 | 33.1 | 29.0 | 25.8 | 23.2 | 21.1 | 19.4 / 17.8 
large as 84in., a mean diameter of 78in. has been | respective speeds will be inversely proportional to ——_'—_— — ——— aaa -—— — 
assumed. For goods engines and those employed | the value of B. Goods engines, 54in. to 72in. wheels. 
in what is called “ mixed” traffic a mean diameter The curves shown in Figs. 2 and 3 give the relation : —— —— 
of 63in has been adopted in order to suit all wheels between the rated tractive force at the rim of the pay iJ Values of boiler factor # B.” A 
from 54in. to 72in., though in actual — the" driving wheels and speed in miles per hour, and indi- | per hour. 12 13 14 15 16 17 18 
diameter of wheels most used varies from about 54in. cate how an increase in heating surface relative to the | ———|_——_—- —_— li ieee 
to 68in. maximum rated tractive force from equation (1) ~— 4 4 a _ — = , 
" ‘ ° cent. cent. | ce cent. be . . 
Heatine Surrace, INpicatep HorsE-POWER AND increases the percentage of the rated tractive force 10 100.0 |93.0|96.3|906!%s 5\ 710 67.3} 
TRACTIVE FORCE. available at all speeds. The curves have been calcu- 15 77.0 71.0 | 66.0 | 61.7 | 57.7 | 54.5 | 51.5} 
Having established a means of computing the horse- lated from equation (2), the heating surface per horse- 7 os ie: one Ss sh =. os 
- => - ‘ a er eee a. « % ol " 7.2 3.2 ». 37.7 | 365. 33.2 | 31. 
power at the cylinders or the rim of the drivers per | POwer at the rim of drivers having the values shown 40 36.7 | 33.61 31.3 | 29.4 27.5 | 25.9 24.5 | 
square foot of heating surface for engines having ™ the last column of Table IT. 50 30.2 | 27.8 | 25.9 | 24.2 | 22.7 | 21.3 | 20.1] 
. . 5 . . rs 5 24 ” 9 7 
either large or small wheels, the rated tractive force Fig. 2 gives the tractive force curves for passenger| 36.5 | 28.8 | 81.9 30.4 | 38.5 | 16.0 | 89.0 
or the indicated tractive force can be obtained for | engines, each curve giving this information for different 
all speeds from the following formula :- boiler factors B, the values of which shown are those For convenience Table IIT. has been prepared. It 
HP. T«.¥ (2) most used for express locomotives. gives the proportion of the R.T.F. per cent. for 
375 + In like manner Fig. 3 gives the percentage of the | different values of the boiler factor ““B” for both 
T T T T T om “T T 7 T T T T - 7 
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ai LHP. = 28 ui Vi 3 rated tractive force obtainable at speeds from 10 to | passenger and goods locomotives. The values given 
ee i a (3) 60 miles per hour for goods and mixed traffic engines. | are those used in plotting the curves shown in Figs. 2 
PS OY pel Ul aah te The curves have been drawn giving that information and 3. Knowing the maximum rated tractive force 
“oT l _ jocinahee a r for seven different values of the boiler factor “‘ B,”’ | at the rim of the drivers and the relation betweon 
Sil an Eeemenans ahiiieten : those given being most usually found for such engines. the R.T.F. and the total actual or equivalent heating 
: T ox R T r a The curves have not been extended for speeds above | surface, the rated tractive force at the rim of the 
V ay speed miles per hour 60 miles per hour because engines in such services | drivers for any given speed can be readily found by 


The boiler factor “‘B”’ obtained by dividing the 





do not generally run at higher speeds. For goods 
locomotive operation draw-bar pull is a greater factor 





multiplying the maximum R.T.F. by the percentage 
value given for the particular speed. The actual pull 
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in pounds at the draw-bar is the value thus obtained 
less the resistance of the locomotive. 


LocomorivE RESISTANCE. 


Several formule have from time to time been put 
forward for calculating engine resistance. That used 
in the present instance is taken from ‘ Locomotive 
Data” published by the Baldwin Locomotive Works 
and is as follows :— 

R = resistance per ton of 2000 lb. 

R = 4.3 + 0.0000V® .2. 5... (# 
Table IV. gives the locomotive resistance as a per- 
centage of the total weight and can therefore be used 


Taste IV.—Locomotive Resistance. 


Speed, Resistance, 
miles per hour. per cent. 
Be - on ae-“en - os -- 0.38 
BO is ee os ow as < os -- 0.30 
Se ae Oe. «hat cei set <«prtlen ee 
me = as “4° on “s - -¥" -- 6.33 
ae. 66 ue ca ee oe an ea eee 
30 0.36 
35 0.40 
40 0.45 * 
45 0.52 
50 0.59 
55 0.67 
60 0.75 
65 0.85 | 
70 0.95 
Dicks” de” af as sa te 6 be 
ced baw. | ee ee oe ee a Bee 


quite readily if the weight is given either in tons 
(2240 lb. or 2000 1b.) or in pounds. The latter will, 
as a rule, be the most convenient, because the rated 





tractive force will almost always be given in pounds. | 
The values given in the table cover only rolling and 
head air resistances. Machine friction has been 
allowed for, as already explained. 
Results obtained by application of the above- | 





. ; Bila | 
| 2-8-0 Freight Engine | | | 
R.T.F. 30814 Lbs | 
35000 | Equiv. H.S. 2277 
Wet.E &T 276500 Lbs. | 
Factor “B"=14 | } | 
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FIG. 5 


described method of computing locomotive power are 
shown in Figs. 4, 5 and 6, which give the pull-speed 
curves for certain locomotives. Thus Fig. 4 gives the 
powers obtainable with Mr. J. G. Robinson’s large 
4-6-0 type four-cylinder express engines of the 
“Lord Farringdon’ class used for hauling the 
heaviest express trains on the Great Central Railway, 
and as an example of the application of this method 
of obtaining the power of goods engines Fig. 5 repre- 
sents the pull-speed characteristics for a Great Central 
** Consolidation’? (2-8-0) type goods locomotive. 

Referring to Fig. 4, the indicated horse-power 
curve has been plotted to show how the cylinder and 
draw-bar horse-powers diverge from each other as 
the running speed increases. The space between the 
two curves gives, of course, the power absorbed by 
the engine and tender, and indicates the price to be 
paid in horse-power when running large locomotives 
at high speeds. At speeds between the limits of 20 
and 55 miles per hour this engine can exert more than 
900 horse-power at the draw-bar and develop from 
about 1080 to 1320 indicated horse-power. 

By using the expression “ equivalent heating sur- 
face’ (obtained by adding to the evaporative surface 
a value equal to the superheater surface multiplied 
by 1.5) for caleulating the power of superheated 
locomotives, it is, of course, assumed that the engines 
are supplied with saturated steam. The indicated 
horse-power curve should therefore fall somewhat 
after a piston speed of from 1000ft. to 1200ft. per 
minute has been reached, say, for express engines 
60 miles per hour. On the other hand, as nearly all 





locomotives are now superheated it seems reasonable 
to run the indicated horse-power curves as shown, 
because with superheated steam the indicated horse- 
power keeps up at the higher speeds. In any case the 
pull-speed curves would only be affected at the higher 
speeds, and the inquirer 1s usually more concerned 
as to the results between, say, 20 and 60 miles per 
hour than at a higher velocity. 

Table V. gives all the figures from which the graph 
Fig. 4 has been constructed. The speeds are given 
between 10 and 80 miles per hour. Column 2 is the 
R.T.F. from equation (1); column 3, taken from 
Table ITI. and Fig. 2, gives the percentage of the R.T.F. 
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power obtained by the introduction of the Pacific 
locomotives. 

Although of relatively small nominal tractive power, 
the Atlantic engines have done splendid work with, 
at times, exceptionally heavy trains, and the secret 
of their success lies in their very considerable boiler 
power, the result of which is clearly shown by the 
pull-speed curve. At 50 miles per hour the draw-bar 
pull is 50 per cent. of the rated tractive effort, and the 
work on the draw-bar reaches almost 1200 horse- 
power at speed between 40 and 50 miles per hour. 

The curves of indicated horse-power have been 





omitted in Figs. 5 and 6, as really only those indicating 


4-6-2 Express Engine | 
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Fig. 6 


obtainable with the factor B equal to 10, and column 4 
is columns 2 and 3 multiplied together. The full 
loaded weight of the engine and tender is entered in 
column 5 expressed in pounds, and the locomotive 
resistance from Table IV. isshown in column6. Column 
5 multiplied by column 6 equals column 7, which 
gives the resistance of the locomotive in pounds. 
Column 4 less column 7 gives the pull at the draw-bar 
shown in column 8. The draw-bar horse-power in 
column 9 is calculated from equation (2), using the 
values in 8, and the indicated horse-power entered in 
column 10 is found by dividing the heating surface 
successively by the values given for passenger engines 
in the heating surface per indicated horse-power 
column of Table IT. 

If reference is made to THE ENGINEER of February 











the actual work on the draw-bar are of practical 
interest to the designer and superintendent of motive 
power. 

The pull‘speed curves give information as to the 
actual pull that the engine can exert, and the draw- 
bar horse-power curves, being a product of the pull 
and speed, give information as to the speeds at which 
the engine will give the greatest return in ton-miles 
per hour. 

In conclusion, the writer may say that, in the first 
place, the method of computing the tractive force of 
locomotives described was worked out in the nature of 
an experiment to satisfy a personal interest. The re- 
sults, however, seem to be generally so nearly what 
might be expected that they are offered as a means of 
readily answering the question so often asked as to 








Taste V. 
1 SS a 4 5 6 7 8 9 10 11 
Speed, R.T.F., R.T.F.,| Weight, Resistance, | Resistance, Pull at H.P. at H.P. at D.B. ELP. x 100 
miles R.T.F. | per actual. | extreme. per cent. actual. draw-bar. | draw-bar.| cylinders, ~~" 
per hour. | cent. I.H.P. 1.H.P. 
10 24,772 x 100 =| 24,772 285,800 0.30 856 23,916 637 853 74.5 
15 24,772 87.8 21,700 285,800 0.31 886 20,824 836 974 85.7 
20 24,772 72.8 18,000 285,800 0.32 914 17,086 910 1078 84.4 
30 24,772 53.8 13,320 285,800 0.36 1027 12,293 984 1200 82.0 
40 24,772 | 2.5 10,510 285,800 0.45 1283 9,227 984 1252 78.4 
50 24,772 | 35.2 8,700 285,800 0.59 1683 7,017 943 | 1303 72.2 
60 24,772 30.2 7,470 285,800 0.75 2140 5,330 853 1338 63.8 
70 24,772 ; 26.3 6,500 285,800 0.95 2710 3,890 725 1360 53.3 
24,772 23.2 3340 2,410 515 1373 37.5 


5,750 285,800 1.17 


6th, 1914, full particulars of a trial run with the 
North-Western four-cylinder express engine Ralph 
Brocklebank will be found, and it is rather interesting 
to note that the percentage differences between the 
indicated horse-power and the draw-bar horse-power 
obtained in Fig. 4 and given in column 11 of Table V. 
correspond very well with those obtained in actual 
practice, as exemplified by the performance of the 
North-Western engine. There is a little difference 
in the weights of these two engines, the North-Western 
being 11 per cent. lighter ; this would tend to reduce 
the difference between the indicated and draw-bar 
powers; but owing to the fact that the North- 
Western engine was probably working up to its maxi- 
mum capacity, the difference in the engine weight 
and resistances may be counteracted to a large 
extent. Fig. 6 has been prepared to illustrate the 
probable power of Mr. H. N. Gresley’s large new 
** Pacific ’’ type express locomotives built for service 
onthe Great Northern. The curves show that between 
30 and 50 miles per hour 1500 horse-power can be 
furnished at the draw-bar, between which limits the 
actual pull is from 19,000 lb. to 11,000lb. Super- 
imposed and shown in chain-dotted lines similar 
information is given for the Great Northern standard 
wide fire-box Atlantics, and a comparison of the 
curves gives at once an idea of the great increment in 


what pull a given engine can exert at some given 
speed. The results are believed to be conservative, 
and, as such, calculations based on them will not give 
disappointing results in actual practice. 





Obituary. 
EDWARD AUGUSTUS WATSON. 


WE have to record with regret the death of Mr. E. A. 
Watson, general manager and engineer-in-chief of Beyer, 
Peacock and Co., Ltd., Gorton, Manchester, which occurred 
at his home, Warford House, Great Warford, near 
Mobberley, Cheshire, on August 25th. Mr. Watson 
began his railway career in America, first with the American 
Locomotive Company, of Schenectady, and later with 
the Pennsylvania Railway at Altoona. Returning to 
England, he joined the Great Western Railway Company, 
being engaged at its Swindon works as assistant works 
manager ; thence he went to Ireland to take up the posi- 
tion of works manager at the Great Southern and Western 
Railway Company’s works at Inchicore. He subsequently 
became chief mechanical engineer to that company, 


| which position he relinquished in November, 1921, on 


accepting the post of general manager and engineer-in- 
chief of Messrs. Beyer, Peacock. He was a member of 
the Institution of Mechanical Engineers. 
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The Railway Gauge Problem in 
Australia." 


UNIFICATION OF GAUGE. 


WuEN railway construction was started about 1854 
—practically simultaneously in New South Wales and 
Victoria—it was intended to adopt the 5ft. 3in. gauge 
in both States, but a change of professional adviser 
at Sydney brought about a change of view, and the 
New South Wales Government decided to adopt the 
standard 4ft. 8)in. gauge, and this gauge has been 
maintained up to the present date on all the New 
South Wales railways. Victoria, on the other hand, 
adopted the 5ft. 3in. gauge from the first, and has, 
with the exception of a trifling length of 2ft. 6in. 
gauge track, built all her State lines on that gauge. 
South Australia, when railway construction was 
begun in 1855, also chose the 5ft. 3in. gauge and 
adhered to this gauge for some years; later on, 
however, in order to reduce the first cost of construc- 
tion, a considerable length of railway mileage was 
constructed on the 3ft. 6in. gauge. Queensland and 
Western Australia, when they began railway con- 
struction, selected the 3ft. 6in. gauge because of the 
possibilities the narrower gauge offered in reduction 
of capital outlay. Briefly, therefore, four of the five 
mainland States have uniform gauges in their respec- 
tive areas, and there are three of these gauges— 
5ft. 3in., 4ft. 84in., and 3ft. 6in.—-while the fifth State 
has two gauges, 5ft. 3in. and 3ft. 6in. The Common- 
wealth, when it was decided to build the East-West 
transcontinental line, chose the 4ft. 8}in. gauge. 

As soon as the four capitals—-Adelaide, Melbourne, 
Sydaey, and Brisbane—were connected by railways 
the delays and additional working expenses inevitable 
with any change of gauge began to be realised, and as 
early as 1888 Mr. Eddy, Chief Commissioner for the 
New South Wales Railways, drew attention to the 
matter and urged that steps should be taken to secure 
unification of gauges. In 1897 a Premiers’ conference, 
held in Adelaide, instructed the various State railway 
commissioners to report on the whole question of 
unification of gauges. A conference was therefore 
held in Melbourne in August, 1897, and this conference 
unanimously agreed to recommend that 4ft. 8}in. be 
adopted as the standard Australian gauge; the 
decision was based on the fact that it would be cheaper 
to convert the 5ft. 3in. to 4ft. 8}in., and that 3ft. 6in. 
was too narrow a gauge for main line traffic. It was 
estimated that the cost of unification would be about 
£23,600,000. None of the States took any steps to 
carry out the recommendations of the conference. 

In 1903 it became necessary to decide upon the 
gauge which should be adopted for the East-West 
transcontinental line to connect Western Australia 
with the eastern provinces, the length of the line being 
about 1063 miles. A conference of the Engineers-in- 
Chief of the five States unanimously recommended 
that 4ft. 8}in. should be the gauge of this important 
line, and eventually the line was built on this gauge. 
This decision was later on confirmed at a meeting in 
1911 of the Railway War Council, attended also by 
the Chief Commissioners of the various State railways. 
In 1911, Mr. H. Deane, the Chief Engineer of Railways 
to the Commonwealth, was, as a result of a memoran.- 
dum by Mr. Hales, of Launceston, instructed to 
reconsider the whole question of the standard gauge. 
He advised that the decision to adopt the 4ft. 84in. 
gauge should be adhered to; he was opposed to the 
adoption of any narrower gauge than that, and he 
pointed out that a 5-chain curve could be used even 
on a 4ft. 8jin. gauge track under certain conditions, 
and that such lines had been constructed not only in 
Australia but in other countries. With regard to the 
method of conversion, Mr. Deane advocated the 
third-rail method, and he gave in his report a brief 
account of the various methods which had been 
adopted in other countries where unification of gauges 
had been carried out. 

In 1913 a further conference of the Enyineers-in- 
Chief was held, and this conference adopted two 
resolutions of considerable importance :—- 

(1) That it was advantageous that the work of 
unification should be undertaken at once, since the 
longer the work was delayed the greater would he the 
cost. 

(2) That the relative advantages of the 5ft. 3in. 
and the 4ft. 84in. gauges from the point of view of 
efficiency and economy of working, and discarding 
the question of interest on cost of conversion, approxi- 
mately balanced one another, and that, since the cost 
of conversion of the wider to the narrower gauge was 
much less than for the converse operation, they 
recommended the adoption of the 4ft. 8jin. gauge. 

This conference estimated that the cost of con- 
verting all the railway lines of Australia to the 
4ft. 8}in. gauge would be £37,164,000, but, if it were 
decided merely to unify the main line routes connect- 
ing the various capitals, the cost would be £12,142,000. 
Of this latter sum the new lines which would be 
required would account for £4,847,000, and the con- 
version of the existing 5ft. 3in. lines (all the Victorian 
but only some of the South Australian) would cost 
£7,295,000. 

The decision of the Commonwealth Government to 

* From an address by Professor T. Hudson Beare, B.A.,, B.Sc. 
D.L., President of Section G, British Association.—Abridged. 
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adopt the 4ft. 84in. gauge for the East-West trans- 
continental line, and the construction of that line on 
that gauge, ought to have settled definitely the choice 
of the standard railway gauge for Australia, but the 
question was reopened, and a Royal Commission was 
appointed on February 8th, 1921, to report on the 
whole question of the standard gauge which should be 
adopted for Australian railways, and to submit esti- 
mates of the cost of conversion and recommendations 
as to how the work should be carried out. This Royal 
Commission unanimously recommended that the 
previous decisions as to the adoption of the 4ft. Sin. 
gauge should be adhered to; they were of opinion 
that no important gain in the carrying capacity of 
the railways would be secured by using the wider 
5ft. 3in. gauge, while the reduction in the cost of con- 
version would be considerable if the 4ft. 8}in. gauge 
were adhered to. 

Much confusion has arisen in discussing the gauge 
question by the failure on the part of many of those 
who took part in the controversy to appreciate the 
difference between “track gauge’’ and “load or 
structure gauge.’ At the present time locomotives 
are in use on 4ft. 8jin. gauge lines giving a static 
pressure of 35,000 lb. between the rail head and the 
wheel tread, and such a pressure produces probably 
the maximum permissible deformation in the metal 
of the rail head and the wheel tread, hence it is the 
quality of the metal used in the rails and in the tires 
which determines ultimately the carrying capacity of 
the 4ft. 84in. or any other gauge. On the other hand, 
the structure gauge determines the density the load 
must have in order to load the wheels to their maxi- 
mum capacity; and it is, therefore, to structural 
gauge changes that attention should in the first place 
be given. The Australian 1905 uniform structure 
gauge, when outside cylinder locomotives are used, 
permits the use of bigger diameter engine cylinders on 
a 4ft. 84in. gauge track than on a 5ft. 3in. gauge line. 
On the other hand, the 5ft. 3in. gauge permits a higher 
centre of gravity with the same stability and ease of 
riding, but this higher centre of gravity is unobtain- 
able with the usual goods traffic on Australian lines. 
Undoubtedly it would cost less to change from the 
wider to the narrower gauge than to carry out the 
converse operation, since in the former the same 
sleepers can be used, and no changes in banks, cuttings, 
and ballast are required, and in the conversion of 
the rolling stock the change from the wider to the 
narrower means shortening the axles of the rolling- 
stock wheels, a simple matter, while to carry out the 
reverse operation of lengthening these axles would 
be practically impossible. At the present time there are 
about 60,000,000 sleepers on the Australian railway 
lines, of which about half are on the 3ft. 6in. gauge 
lines. The average life of a sleeper in Australia is 
about twenty years, and, therefore, the annual 
renewals run to about 3,000,000 sleepers, but, owing 
to the results of war conditions, the annual renewals 
at the present time are nearly 5,000,000. Some 75 
per cent. of the 3ft. 6in. sleepers now in use are 7it. 
long, and such a sleeper could be used with a 4ft. 8}in. 
gauge if for each rail four new 8ft. long sleepers were 
introduced along with old 7ft. sleepers, one at each 
end and the other two equally spaced in between, 
provided that only 60 Ib. rails were used and that the 
traffic was neither heavy nor fast. If such an arrange- 
ment were adopted there would be a saving of some- 
thing like 12,500,000 sleepers during the process of 
conversion of the gauges. 

The Commission considered very carefully the 
various proposals which had been made to obviate 
the need of the conversion of the running track, such 
as, for example, the third-rail method and the many 
mechanical devices which had been suggested for 
allowing the same rolling stock to be run over different 
gauges, and unanimously turned them all down; in 
fact, a special board of experts had been appointed 
in 1918 to examine and report upon a number of these 
mechanical devices and suggestions, and had been 
unable to report favourably on any of them. All such 
devices were merely in the nature of temporary plans 
for postponing the ultimate conversion to a uniform 
gauge; they therefore involved additional expendi- 
ture and an increase in the final total cost of conver- 
sion. The Commission recommended that the unifica- 
tion should be carried out gradually by shifting one 
of the two rails of the 5ft. 3in. gauge inwards, and 
shifting both the rails in the case of the 3ft. 6in. gauge 
outwards, the work to be done in stages and tem- 
porary change stations to be arranged for, the traffic 
being diverted as far as necessary while the length 
of track between two change stations was being 
altered. 

The Royal Commission estimated that the con- 
version of all lines to the 4ft. 8}in. gauge would 
involve a capital expenditure of about £57,200,000 ; 
this estimate made provision for the necessary 
transfer temporary stations as well as the actual work 
of conversion, but did not provide anything for the 
cost of transfer of goods and passengers during the 
transition period, or for interest on capital expen- 
diture while ths work was being carried out. 

The Commission recommended the appointment of 
a director to carry out the whole work, who should be 
assisted by a competent professional staff. In for- 
warding their report to the Commonwealth Govern- 
ment the Chairman raised the important question 
as to whether the huge expenditure which would be 
required would be justified under existing conditions 








of the money market and the present high cost of all 
engineering works. 


Corer Works Requirep To Give A UNIFORM 
4vt. 8}1n. Gauce LINE FROM FREMANTLE TO 
BRISBANE. , 


As regards Western Australia, it will be necessary 
to lay a new line on the 4ft. 8}in. gauge alongside the 
present 3ft. 6in. gauge from Perth to Kalgoorlie, and 
to construct an entirely new bridge over the river 
Swan. In South Australia there is at present a very 
unsatisfactory length of line on the 3ft. 6in. gauge, 
with severe gradients and awkward curves, between 
Terowie and Port Augusta. This would be eliminated 
by the construction of a new 4ft. 8}in. line from Port 
Augusta to Lochiel, and by the conversion of the 
existing 5ft. 3in. line from Lochiel to Salisbury to the 
4ft. 8}in. gauge. These two pieces of work would 
at once cut out two of the three present change-of- 
gauge stations in South Australia—viz., those at 
Adelaide and Port Augusta, and the Terowie change- 
of-gauge station would be transferred to Salisbury. 
The reduction in the existing heavy grades is shown by 
the fact that while on the present route on the 3ft. 6in. 
line there is a summit level of 2000ft., the summit 
level on the proposed new line would not exceed 
400ft. This work, if taken in hand at once, would 
cost about £800,000, and would in itself, without 
any other changes, greatly improve the present 
railway facilities between East and West Australia. 
In converting the 5ft. 3in. line from Adelaide to 
Melbourne the most important work would be a new 
bridge over the river Murray, suitable for the heavier 
rolling stock. In Victoria the Commissioners sug- 
gested three alternative routes, but they pointed out 
that Route A would be very costly and difficult to 
work, and therefore it would be much more satis- 
factory, if the remaining 5ft. 3in. gauge lines in 
Victoria were not to be converted, to adopt Route B. 
There is no doubt, however, that the adoption of 
either Route A or Route B would prove extremely 
unsatisfactory as regards the working of the remaining 
railway systems of Victoria ; it would be much better 
to decide to convert at once the whole of the 5ft. 3in. 
Victorian lines to 4ft. 8jin., carrying out the work in 
a series of stages. 

Since all the New South Wales railways are on the 
4ft. 8jin. gauge, the only works required in the State 
would be the completion of the coastal route north- 
wards from West Maitland; much of the con- 
structional work on this coastal route is already com- 
pleted. When it is completed as far as Richmond 
Gap, and when a new 4ft. 8iin. gauge line is built 
southwards from Brisbane to join the New South 
Wales line at Richmond Gap, a greatly superior route 
will be provided between the capitals of Sydney and 
Brisbane. The present inland route has a maximum 
summit level of 4450ft., while the coastal route would 
not have a greater summit level than 800ft. 

The report of the Royal Commission was con- 
sidered at a Premiers’ Conference held at Melbourne 
in November, 1921. Mr. Groom, the Federal Minister 
of Works and Railways, in view of the enormous cost 
for complete conversion, advocated that the work of 
providing the main line route connecting all the 
capitals by a 4ft. 8}in. high-standard line should be 
undertaken at once, and also the work of the conver- 
sion of all other Victorian and South Australian 
Sit. 3in. gauge lines to 4ft. 8}in. The total cost of 
these two pieces of work would be about £21,000,000. 
The Premier of South Australia, however, raised 
serious objections, the principal one being the diffi- 
culties which would arise in the working of the local 
railway traffic owing to the 3ft. 6in. lines of that State 
being left unchanged, and he pointed out that his 
State Railway officials disagreed entirely with the 
estimates of the Commission in regard to the cost 
of the conversion of all the railway lines in South 
Australia to the standard gauge. They were of opinion 
that instead of the cost amounting to about £8,737,000, 
as estimated by the Commissioners, it would be more 
like £14,750,000, and, in addition to this heavy capital 
outlay, there would be a serious loss of revenue 
brought about by delays in operating the traffic 
during the process of conversion. He was of opinion, 
and his views were apparently supported by the 
Premier of Victoria, that the whole cost of conversion 
of the railways in Australia to a 4ft. 8}in. gauge would 
not be far short of £100,000,000 sterling, and he 
thought that it would be very much wiser to spend 
this huge sum of money on public works which would 
be more quickly reproductive. 

The Premiers’ Conference eventually accepted the 
decision of the Royal Commission with regard to the 
adoption of the 4ft. 8}in. gauge, but postponed 
decision as to when the work should be undertaken, 

The Australian Prime Minister in March last, in a 
public speech, drew attention to the steadily increasing 
cost of the work of conversion, and to the considerably 
increased loss in working the existing State and 
Commonwealth railways. For the year ending June 
30th, 1920, he stated that after paying interest on 
loans and all working expenses there was a total 
deficit of £1,744,000, and in 1921 this had risen to 
£3,946,000. He expressed the view that very im- 
portant economies in working expenses would be 
brought about by unification of gauges. 

In giving this summary of the history of the break- 
of-gauge problem in Australia I have endeavoured to 
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arouse interest in this country on this question. Agreat | Owing to”the simple way in which the machines are have had to grapple. As the tendency to flash over jis 


scheme of railway work, which is to cost anything 
from £50,000,000 to £100,000,000, and which will 
involve the manufacture of an enormous quantity of 
material, must surely be of interest to the engineers 
and manufacturers of this country, even if it were 
being carried out in a foreign country, and still more 
so when it is being carried out in one of our great 
oversea Dominions. 

In spite of the decision of the Royal Commission in 
regard to mechanical devices for overcoming the 
break-of-gauge difficulties, I think the problem might 
still be solved by such means, though it must be 
admitted that none of the mechanical devices brought 
forward up to the present time have offered a satis- 
factory solution. 








1500-Voilt 50-Cycle Rotary 
Converters. 


HirHERTO it has usually been considered necessary when 
it is required to convert 50-cycle three-phase current 
into 1500-volt direct current to connect two 750-volt 
machines in series; but single armature, 1500-volt, 
50-cycle rotary converters are now being built by the 
Oerlikon Company. One of these sets, which has recently 
been put into operation, is shown in Fig. 2. The normal 
rating is 375 kilowatts, but the machine will develop 
420 kilowatts for half an hour and 600 kilowatts momen- 
tarily. In common with machines designed for lower 
working pressures, the armatures are provided with six 
slip rings and the field system is provided with a com- 
pound winding and interpole windings, designed in accord- 
ance with the Oerlikon patents. The main poles also have 
efficient damping windings, which serve for starting up 
the machine and also for preventing hunting. As all the 
windings are insulated to withstand the total pressure, it 
is unnecessary to mount the machines on insulators, and 
the frame of the converters is therefore earthed. Each 
converter has its own oil-immersed self-cooled transformer, 
which is rated at 400 kilowatts and is capable of with- 
standing overloads such as those previously mentioned. 

By means of tappings on the secondary side of the trans- 
former the converters are started as induction motors. 
When changing from the starting to the running connec- 
tions by means of a starter of the oil-immersed drum type, 
a small choking coil is inserted in the circuit. As the 
machine starts up the field is energised and the direct- 
current pressure assumes the correct value when the set 
is switched on to the alternating-current bus-bars and when 
it is therefore running with the full alternating-current 
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FIG. 1—DIAGRAM OF CONNECTIONS FOR TWO 1500-VOLT ROTARY CONVERTERS 


pressure. Furthermore, an automatic arrangement | 


ensures that the polarity is correct, so that at the end of | current to traction systems must be designed to behave 
the starting period, which at the most is about 30 seconds, | satisfactorily under heavy overload and short-circuit con- 
the converter is ready for work. 

All the operator has to do when he desires to start one 
of these machines is to close the main high-tension switch 
and then operate the starter in the well-known manner. 








ditions. 
prevention of flashing over at the direct-current brushes 
at times of short circuits, and this has been one of the most 
| difficult problems with which designers of these machines 


started, they are very suitable for use in automatic sub- 
stations. Pressure regulation is obtained by a three- 
phase choking coil, which is connected between the slip 
rings of the machines and their transformers, and, as is 


governed by the duration of the short circuit current 
rather than by its maximum value, generally speaking, the 
more rapidly the cireuit is broken the better will these 
machines behave under short-circuit conditions, and the 
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FIG. 2—-1500-VOLT 50-CYCLE ROTARY CONVERTER 


well known, it is possible with this arrangement to raise 
or lower the direct-current pressure by manipulating the 
field regulator, whilst the variation in the excitation pro- 
duced by the compound winding also gives automatic 


regulation. 
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It is well known that rotary converters which supply 


One of the main things to be aimed at is the 








less pronounced will be the damages which the short- 
circuit current causes. In view of the rapidity with which 
the short-circuit current increases, it is necessary to break 
the circuit within a two-hundredth or one-hundredth part 
of a second, otherwise trouble is likely to be experienced. 
For this purpose the Oerlikeon Company has designed a 
quick-acting automatic circuit breaker, which has been 
tested with marked success in conjunction with the high- 
pressure converters under consideration. This circuit 
breaker is operated directly by the magnetic action of the 
current and without the use of relays or mechanical 
releases. Breakers deggned on these lines, the makers 
explain, ensure that the switch is opened in the shortest 
possible time, for the magnetic field comes into play 
and increases instantly with the current and causes the 
circuit breaker to open instantaneously, whereas the 
operation of an automatic release with a relay introduces 
a time lag. To increase the rapidity of the break still 
further, the arc is blown out by a powerful magnet which 
is energised by the main current, and the quick-acting 
automatic circuit breaker necessarily opens instantaneously 
in the event of an excessive load as well as under short- 
circuit conditions. A resistance connected in parallel 
with the circuit breaker allows the main current to pass 
after the latter has opened, but keeps the value of the 
current within permissible limits, and in the event of an 
overload being maintained for an undesirable period 
the circuit is opened by the ordinary circuit breaker 
belonging to the converter. High-pressure rotary con- 
verters which have been tested m the Oerlikon works, 
however, have simply been fitted with quick-acting circuit 
breakers designed to deal with the full short-circuit 
current and without resistances connected in parallel with 
them. 

Besides these short-circuit tests, trials have been carried 
out on high-pressure machines to determine the starting 
properties and also the behaviour under no-load, full-load 
and overload conditions, and to arrive at the efficiency and 
performance of the converters when converting direct 
current into alternating current, or, in other words, when 
running “‘inverted.’’ It was found that the machines 
could be started up when the pressure at the slip rings 
was as low as one-seventh of the normal pressure, and that 
full speed could be reached within a period of 20 seconds. 
The starting current measured on the high-tension side 
of the transformers only amounted to about one-half of 
the full-load current, whilst the sparking at the direct- 
current brushes was insufficient to have any harmful 
effect. The energy absorbed when one of the machines 
was running with no load only amounted to 15 kilowatts. 
The efficiencies at various load are, of course, appreciably 
better than those of a motor generator. For the load test 
on the 1500-volt rotaries the Hopkinson method was 
employed, the plant being connected so that one machine 
ran as @ three-phase to direct-current converter and 
supplied current to the second machine, which acted as a 
direct-current three-phase converter and fed back into 
the three-phase supply, the choking coils of the converting 
equipments being connected between the two machines. 
By regulating the direct-current pressure of one or of 
both the converters the load on the machines could be 
varied at will and either of the converters could be run 
inverted. During these Hopkinson tests and also during 
load tests with an external resistance it was possible to 
apply and remove the load suddenly without producing 
disturbances. A short-circuit test was also carried out 
whilst the machine was running light with full pressure 
across its terminals, and also whilst it was working at full 
load, and in the latter case the machine was left running 
at full load after the short circuit had been removed. 


Two of these 1500-volt rotary converters have been 
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built for supplying direct current to the Frauenfeld-Wil 
Railway, and the plant is believed to be the first of its 
kind to be put into operation on the Continent. A dia- 
yram of connections for two of these machines is given in 


Fig. A 








An Electrically Operated 15-Ton 


Testing Machine. 


‘THe research department of Woolwich Arsenal has 
recently made an addition to its already well-equipped 
laboratory, by the provision of the testing machine 
illustrated herewith, which has been designed and specially 
constructed for the department by Messrs. W. and T. 
Avery, Limited, Birmingham. 

The special requirements to be met in the case of this 
machine were that it should be capable of testing long 


specimens in tension and and that the 


compression, 





from .05in. per minute to lin. per minute. In addition 
a hand drive is provided so that a still slower straining 
speed can be provided for compression tests. 
for carrying out this latter test constitute a separate 
self-contained unit, and are inserted into the machine 
complete after the removal of the usual holders for tension 
tests. Specimens in tension can be tested up to a maximum 
stretched length of 24in., while specimens in compression 
can have an initial length of 24in. by 3in. square. 


The tools 


Cold Water Thawing in Placer 
Mining. 

INFORMATION regarding the use of water at natural 
temperatures in the thawing of frozen gravel in placer 
mining operations is given in Technical Paper 309, by 
Charles Janin, consulting mining engineer, just published 
by the United States Bureau of Mines. 


AVERY’S 15-TON ELECTRICALLY OPERATED TESTING MACHINE 


over a very wide range, the lowest 
per minute 
that the strain should be applied by 
electric motor, the method of straining usually adopted 
by Messrs. Avery their machines. 
It will be seen from the engraving that the poise is divided 
1008 Ib. 


straining rate should « 


speed not exceeding .(05in It was specified 


a variable speed 


for standard testing 


into two portions, one weighing and the other 








ARRANGEMENT OF ELECTRIC DRIVE 


252lb. These weights when coupled together range 
to the full capacity of the machine, namely, 15 tons 
by subdivisions of .Ol tons. On locking the major portion 
of the poise tothe steelyard and traversing the smaller 
portion, the steelyard readings range from zero to 3 tons 
by subdivisions of .001 tons. 

The straining arrangements are such that the main 
speed is increased four times by means of the shunt 
regulator of the motor, but, in addition, change gears are 
provided so that the whole speed range is multiplied 
by five. This provision gives a complete speed range 


Experiments in cold water thawing demonstrate that 
favourable conditions the an assured 
success It is proving of great value to the gold-mining 
industry of Alaska and the Yukon Territory, and 
encouraging investigation and exploitation ot areas 
had been considered of too low 


under process is 
1s 
ot 
frozen gravel that grade 
for profitable mining. 

In placer mining in the far North one of the greatest 
difficulties encountered is the permanently frozen condition 
of the ground. In the early days of mining the ground 
was thawed by the primitive method of building wood 
fires on the surface, at the bottom of a shaft, or at the face 
of a drift. Although this method was slow and costly, a 
more effective one was not discovered until about 1898, 
when it was noticed that the escaping from the 
exhaust of a hoisting engine had thawed a hole in the solid 
* muck.” 
application of steam through points proved so effective 
that it became the chief method adopted in thawing many 
ards of gravel for drift, surface mining, 
Tests with hot-water thawing 
Experiments indicated that 


steam 


Further experiments followed, and the direct 


millions of cubic y 
and dredging operations 
were made at different times. 
ground could be thawed by this method, but in comparison 
with steam thawing the latter was generally found more 
effective. At all events, no extensive thawing with bot 
water was ever done. 

In all, many millions of cubic yards of frozen ground 
have been mined in the northern fields of Alaska and the 
Yukon Territory, as well by various 
methods to soften or thaw the gravel. The most 
factory method developed was thawing with steam points. 
This method, however, proved slow and costly under the 
most efficient management, its cost amounting in general 
to about 40 per cent. of the total cost of mining, and at 
some mines to perhaps 70 to 80 per cent. The high cost 
1 that the gravel mined contain a higher 


as Siberia, using 
satis 


of thawing requirec 
gold content than ground that could be profitably mined 
where thawing was unnecessary, and prevented the working 
of the lower-grade ground in the frozen areas. The working 
of most of the deeper frozen or partly frozen ground seemed 
economically impossible except where drift mining would 
be profitable. A number of gravel areas in the far North 
have attracted mining men because of the high gold con- | 
tent as compared to dredgable areas of unfrozen ground | 
in other districts. Little attempt to work much of this 
gravel has been made until recently, however, as no cheap 
method of thawing was known. Experiments have been 
made from time to time since the beginning of placer 


taken from surface ditches, or through pipes under pres 
sure, or pressure was obtained by pumping. The results 
of these tests were very satisfactory. Although there is 
still much to be learned regarding practical application 
of the method, thawing with cold water has passed the 
experimental stage and is now proving of great value to 
the gold-mining industry. The successful application of 
this method where water is obtainable under pressure 
without pumping will make large areas of so-called low- 
grade ground available for dredging, and ground that has 
previously been considered to be of little or no value will 
now be of economic importance. Had the knowledge of 
this method of thawing been available to the Yukon 
Gold Company and other companies operating dredges in 
the far North during the past ten years, there might have 
been a considerable saving in costs and a correspondingly 
additional profit to those companies. 





Automatic Synchronising Gear. 


FrRoM time to time various kinds of automatic 
chronising devices have been introduced for paralleling 
alternators in central stations, but as far as this country 
is concerned, the usual method of paralleling by means of 
synchroscopes is generally adhered to. Brown, Boveri 
and Co. have, however, introduced an automatic 
chronising equipment, which is claimed to operate very 
satisfactorily, and which has been in daily operation in the 
| Aarau power-house for a period of two years. The appa- 
|} ratus, which in the diagram, 
| serves for interconnecting the Aarau power station with 
| another station at Olten-Aarbourg, and we are told that 
| it has never given the slightest trouble. Experience has 
| shown conclusively that paralleling with the aid of this 
} 
| 
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is shown accompanying 


device is more precise and rapid than that which can be 
obtained by hand, and in consequence of the very small 
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SYNCHRONISING GEARS FOR ALTERNATORS 
difference in phase which exists at the moment the 
machines are coupled together, the harmful electrical 


and mechanical effects which are liable to result from a 
large phase difference are eliminated. Whilst operators 
may miss the proper moment at which the switch should 
be closed, the Brown-Boveri synchroniser always takes 
advantage of the first instant of synchronism, and thus 
often avoids loss of time. The device can, of course, be 
used for paralleling synchronous motors, as well as alter- 
nators and power stations. 

From the diagram it will be perceived that the paralle! 
ing apparatus is constructed on the same principle as the 
Brown-Boveri voltage regulator, which has already been 
described in these columns. The coils of the movable parts 
are connected in one case by a plug switch to the bus-bars 
and in the other case to the generator to be paralleled. 
Whenever there is a difference in the frequency of the 
machines already at work and the machine that is about 
to be paralleled, the movable member of the regulator 
oscillates between two extreme positions, and small! lamps 
show whether the speed should be increased or diminished. 
As the two frequencies become more equal to one another, 
the oscillating movement of the instrument diminishes, 
but whenever there is a difference of phase between the 
voltages of the running machine and the incoming gene- 
rator, the position of the moving sectors deviates from 
the mean position, thereby increasing the resistance in the 
cireuit, and reducing the current passing through the 
time limit relay, to be seen in the lower part of the dia 
gram. If the two frequencies are nearly equal, the moving 
elements will remain long enough in this intermediate 
position to allow the relay to close its contacts and to 
close the relay which operates the main switch. In order 
to compensate the time lag, the apparatus is designed so 
that the contact sectors are always in advance of the other 





mining in the far North with the purpose of developing a 
more efficient method of thawing the frozen ground, and 
the files of the Patent Office show drawings of an | 
peculiar machines designed for that purpose 

Between 1915 and 1917, different persons started experi- | 
ments on an entirely new plan for thawing the frozen gravel. 
Water at the natural summer temperature was applied | 
by drilling holes through the frozen muck and wey | 





to bedrock, and the water was allowed to find its way 
through the gravel back to the surface. This water was 


movable parts, so that the phase angle between the two 
voltages is reduced to a minimum at the time the switch 
closes. Obviously, synchronising gear of this description 
eliminates the usual devices used for paralleling purposes, 
such as synchroscopes, synchronising lamps, &c., and, 
as shown in the diagram, it is possible with the aid of 
plug switches to make the apparatus parallel machines 
on the station bus-bars or to connect two stations together. 
The energising current for the relays, it will be noticed, 
is taken from a direct-current circuit, 
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THE BOIRAULT AUTOMATIC RAILWAY COUPLING 


XCIETE DES APPAREILS BOIRAULT, PARIS, ENGINEERS 

















Two Types of Automatic Railway 
Coupling. 


THe necessity of doing something to provide railway | 


coaches in France with automatic couplings became 
so urgent after the passing of the Eight Hours’ law, when 
the companies had to increase the number of railwaymen 
by about 30 per cent., and the risk of accidents through 
hazardous operations was considerably augmented as 
a result of the employment of inexperienced men, that 
Parliament decided to carry out exhaustive tests on a 
large scale with the best types of automatic couplings 
actually on the market. It was felt that no further 
time could be lost in waiting for a perfect coupling, and 
that it would be preferable to do the best with what was 
available until such time as the ideal form of automatic 
coupling could be produced. 

In 1912, the Government laid down eighteen conditions 
thet would have to be fulfilled by an apparatus to be 
employed on the French railways. In the subsequent 
trials only two couplings showed any hope of giving satis- 
faction. The American automatic couplings could not 
be employed on account of their weight and of the costly 
transformation of the coach frames, which their adoption 
would involve. As there could be no question of imme 
diately equipping the whole of the railways with one 
type of automatic coupling, it was obviously necessary 
to provide for a period of transition, for which purpose, 
the apparatus would have to be capable of being put 
out of action without interfering in any way with the 
usual coupling in the event of it being required to connect 
up coaches not fitted with the automatic device. After | 
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FIG. 1—SECTION OF BOIRAULT COUPLING 


the Armistice, the Chamber of Deputies voted a sum of 
20 million franes for carrying out preliminary tests and 
for equipping a certain number of coaches with the appara- 
tus that gave the best results. 

The Boirault and Henricot couplings, having gone | 
through pre-war tests and being already employed in 
practical use to a limited extent, were not included in 
the preliminary trials which were intended to sift out 
anything promising amongst the considerable amount | 
of apparatus that was presented. Only five types were 
regarded as worthy of a test, and none of them came up 
to anything like the standard required. It was, therefore, 
decided to carry out the trials on a large scale with the 
Boirault and Henricot couplings. We are informed 
that orders for 10,000 Boirault couplings are now being 
placed for the State Railways. 


Tue Borrauct CouPLina. 


The automatic coupling constructed by the Société 
des Appareils Boirault, 58, Rue Taitbout, Paris, was 
brought out by the French railway engineer of that name 
in 1900, and is already fitted to the electric trains running ’ 


between the Invalides and Versailles. It, apparently, 
fulfils most, if not all, of the conditions laid down by the | 
State, notably in effecting the vacuum brake and heating 
connections simultaneously with the action of coupling 





is a forged piece A—-Fig. 2— with a pin B passing through 
a hole in the shank of the hook attached to the wagon 
The frame, as well as the apparatus itself, is maintained 
horizontally by a hook C fixed to the cross piece of the 
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up the coaches. Both parts of the coupling are symme- 
trical. Each coupling head is dished with two wings. 
The wings of both coupling heads fit together at right 
angles, and are curved in such a way that in the event of 
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FIG. 2—PLAN OF BOIRAULT AUTOMATIC COUPLING 


frame and passing over the ordinary coupling hook. 
At each side of the frame holes are drilled for two slide 
guides D D attached to the coupling head. Between the 
coupling head and the frame is a powerful conical spring 
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PIG. 3—DETAILS OF THE HENRICOT AUTOMATIC COUPLING 


one being lower than the other they will slide axially 
into position, when the two parts are automatically 
locked. 

The apparatus consists of two main parts—a spring 
or buffer frame and a coupling piece. The buffer frame 


E which, while acting as a buffer, exerts pressure on the 
locking rocker. The frame is stayed on each side by the 
existing chains fixed{to the wagon. ‘In the coupling 
head, a single steel casting, are two heavy section bolts 
F F—Fig. l—actuated by the rocker G with which 










—“—-— ~~ -—« 


—an 





Serr. 8, 1922 


THE ENGINEER 


255 











they are connected by pins engaging in grooves milled 
in the bolts. A high torsional moment is exerted by 
the spring on the rocker to push the bolts into the locking 
position. When uncoupled, the rocker is held back by 
a catch H hinged to its extremity, this catch being knocked 
up and released by the bevelled end of the projection 
of the other coupling when engaging. The locking holes 
of the two heads are made to coincide accurately by the 
curvature of the wings. Fig. 1 gives a sectional view of 
the apparatus without the buffer frame and shows the 
couplings J, K, and L respectively for the vacuum and air 
brakes and for the steam heating pipe. 

The wagons are uncoupled by means of the levers M— 
Fig. 2—-and chains attached to the rocker which, on 
being drawn back against the torsion of the spring, 
withdraws the bolts in the coupling heads and is kept back 
by the catch lever. On the two coupling heads coming 
together, their bevel projections engage under the catch 
levers, which are raised, and the rockers push the bolts 
through the holes. As it is an indispensible condition 
that the apparatus should not work while vehicles are 
being shunted and no coupling is required, the catch 
lever can be raised to permit of the rocker pushing 
the bolts through the holes. The projections of the other 
coupling then strike the bolts without engaging. As 
the shock is taken up by the spring, there is claimed to 
be no risk of damage, a fact shown by the result of experi- 
ments, during which the bolts have been replaced by pieces 
of wood. The apparatus here described is a transition 
type, and is such, that when a wagon fitted with the 
apparatus has to be coupled with a vehicle having an 
ordinary coupling, the automatic apparatus can be un- 
hooked and will remain suspended from the frame without 
interfering with the coupling up of both wagons. The 
final design, when adopted on an entire railway system, 
provides for the suppression of the ordinary buffers. 


Tue Henricot Coup.ine. 


The Henricot coupling is manufactured by the Usines 
Emile Henricot, of Court-St.-Etienne, Belgium, represented 
in France by Henry Bergerat et Cie, 10, Rue Séze, Paris. 
M. Henricot has for more than twenty years specialised 
in the production of automatic railway couplings and has, 
we are informed, equipped thousands of railway vehicles 
in Asia, America and Africa with them. His latest pattern 
is known as type IX. which is being supplied to the French 
State Railways for the final trials in place of type VIII. 
with which most of the previous trials were carried out. 
As illustrated in Fig. 3 the hook or knuckle A turns on 
the pin B passing through the coupling body C. The 
hook has a shank of particular form on which acts a 
locking piece D in association with a lever H, known as 
the “ knuckle opener,”” which opens out the hook for coup- 
ling. The whole is claimed to be so arranged as to ensure 
a perfect lock under all conditions of vibration and shock, 
and a complete disengagement when it is not required to 
couple vehicles during shunting operations. The move- 
ment of the locking piece D, acting on the shank, either 
releases the hook or holds it fixed. The lock is actuated 
by a lever E and a rod F, at the end of which is an elon- 
gated hole G which plays an important part in the working 
of the apparatus. When the apparatus is locked, the 
rod F slips back on a pin in the locking piece D until the 
shoulder of the rod passes through an aperture in the 
coupling body, against which it thrusts to prevent the 
locking piece from disengaging the hook under the effects 
of vibration or shock. When the lever E is moved to open 
the coupling, the rod F rises on the pin and takes up the 
position inside the locking piece shown in the lower 
right hand section, which piece is now free to move 
upwards and release the hook. The locking piece then 
pushes against the small arm of the knuckle opener H 
which, pulling on the long arm of the hook, opens it out 
for coupling. 

When vehicles have to be shunted without coupling, 
the locking piece is pushed up to the point at which it 
releases the hook, without acting on the knuckle opener, 
and at that moment, an arm J projecting from the locking 
piece falls into the notch K. The apparatus is now free, 
and its automatic action suppressed. In this position, 
when the hook opens, the locking piece is suspended by 
a projection L which rests on the shank M of the hook, 
and on the hook closing, the locking piece resumes its 
former neutral position. 

As the vacuum and steam heating pipes have to be 
connected at the same time as the coupling is effected, 
a second coupling is provided underneath by which the 
pipe terminals are guided into position by means of 
curved ramps and are kept pressed together by springs. 
The Henricot coupling is actuated from the side of a wagon 
by a lever and rod, and it is obvious that two coaches 
can be coupled or released by opening out one hook. 
The system also allows for the suppression of the ordinary 
buffers, for which purpose the coupling device is associ- 
ciated with a central buffer. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


The Steel Position. 


INTEREST in iron and steel and engineering 
cireles hereabouts this week centres principally in the 
steel department in which, particularly in the case of 
sections, competition for the sparse amount of business 
in sight has become keen. [Prices have not settled yet 
after the upheaval caused by the decontrol. Producers 
are feeling their way cautiously, leading houses in this 
district taking a line of their own. Customers look for 
still further concessions. This area, however, is not 
now subject to the keen competition from the North- 
East Coast which was a feature some time ago, the northern 
steel makers finding it unprofitable, in view of the heavy 
carriage charges. A weakening tendency is perceptible 
in regard to angles and tees. Angles have been offered 
at £8 15s., though the quotation of £9 is not definitely 


shire steel hoops are now on the £11 10s. mark, but reduced 
rates have given impetus to trade, which is at a low ebb. 
The feature in semis is the break in sheet bars, which has 
become accentuated during the past week. Recently 
sheet bars and mild steel billets were up to £7 7s. 6d. 
and even £7 10s.; now they are no higher than £7 5s. 
As a matter of fact, supplies are stated to have been offered 
this week at £6 17s. 6d., and in some instances £6 15s. 
is said to have been accepted. Billets stand at £7 2s, 6d. 
and upwards, a figure which leaves little opening for 
Belgian competition. But a good deal of finished steel 
is coming in, especially in the form of joists, which can 
be bought at £6 12s. 6d. in Antwerp or about £8 in Birm- 
ingham, competing with English at £9. For exacting 
requirements this steel is unsuitable, but fairly large 
quantities have been bought by importing merchants 
carrying stocks for ordinary building purposes. There 
are indications that North and South Staffordshire 
steel works have an understanding as to prices, their 
quotation for constructional steel such as angles and 
sections having lately been uniform. Similar quotations 
are being received from Lincolnshire, which is also a source 
of steel supply for the Midlands. Northern steel works 
not being keen about contracts in this district, Midland 
manufacturers are able to command the business on the 


basis of agreed prices. 
Finished Iron. 


The Staffordshire finished iron trade shows little 
change, and the works generally are not producing more 
than 50 per cent. capacity. There are great complaints of 
unprofitable production. On the export side business 
is curtailed by the tangled maze of international affairs, 
and at home it is waiting a development of the autumn 
trade. The Lancashire area gets a larger share of the 
export business, particularly in baling hoops and cotton 
ties, aided by the position of the works on the seaboard. 
The local works are a shade busier, but makers of finished 
iron have still to meet severe Belgian competition in No. 
3 bars, chiefly used for nut and bolt making, which can 
be bought here at £8 12s. 6d. Nut and bolt bars have not 
been bought in anything like such large quantities of late. 
With the Darlaston and Wednesbury wakes over, however, 
some revival of activity is in prospect, and a few anti- 
cipatory purchases have been made. The price position 
is unchanged. For best grades of engineering iron there 
is perhaps just a little more inquiry. As to the actual 
expansion of business, that is still in the future. Better 
reports from the shipbuilding centres are imparting 
a better tone to the chain and anchor industries in the 
Cradley district, which have been under a cloud of de- 
pression for a long time. 


Further Advance in Galvanised Sheet Prices. 


The firmness of galvanised sheets is maintained. 
Midland manufacturers have this week further raised 
their prices, leading works quoting £17 for 24 gauge 
sheets and £21 10s. for 30 gauge f.o.b. Liverpool. To 
Midland buyers they are quoting £16 15s., although in 
some cases easier prices are accepted. The present 
demand suffices to employ only about half the productive 
capacity in this district, so that sellers have done well 
to rally the market to the extent lately noted. 


Improved Demand for Pig Iron. 


The demand for pig iron has improved a little, 
although makers still complain of the small tonnages 
involved in the business offered. The aggregate, however, 
is enabling Midland furnaces to dispose of their output. 
Confidence is not yet sufficient to lead to forward buying. 
The effort to obtain higher prices to cover the increased 
cost of coke has not been successful, although, generally 
speaking, prices are somewhat firmer on the recent basis. 
The scarcity of coke has been relieved a little and prices 
are not quite so firm as they were. The large merchants 
state that they do not propose to increase their prices 
to blast-furnaces, being content to secure something 
like 5s. per ton more from their foreign customers. 
Smelters are hoping that the fuel market will soon become 
normal. 


Midland Miners’ Wages. 


Miners in the Eastern area are to receive a 
slight advance in wages during the month of September. 
The Wages Board have fixed the percentage addition to the 
basis rates at 36.19, an increase of 4.19 per cent. This 
means that the minimum wage for stallmen will be 3d. 
per day higher than in August, viz., 8s. lld. as against 
8s. 8d. The area referred to comprises Yorkshire, Notts, 
Derbyshire, Leicestershire, Cannock Chase, and War- 
wickshire. 


Unemployed in the Midlands. 


As an indication of the state of trade the recent 
figures of the labour exchange are of interest. There 
was a slight fall in the aggregate figures in respect of unem- 
ployment in the West Midland area for August 28th, 
as compared with a week earlier. The total figures are 
182,912 as against 183,689. At Birmingham, Coventry, 
Wolverhampton, Dudley, Wednesbury, and Darlaston, 
the number of unemployed increased, but a falling off 
was particularly noticeable in the pottery towns. There 
was a substantial fall from 8176 to 7150 at Cradley 
Heath, and decreases at West Bromwich, Walsall, and 
Smethwick. 


Big Rail Order for a Birmingham Firm. 


Much satisfaction is expressed at the success 
of the Metropolitan Carriage, Wagon, and Finance Com- 
pany, Limited, of Saltley, Birmingham, in securing the 
contract for the manufacture of 448 covered goods wagons 
required by the Burma Railways. It will mean a good 
deal of work for this district, and considerable quantities 
of material will be required. The company, it is under- 
stood, has also been successful in its recent tender for the 
supply of 270 ballast wagons for the South Indian Railway. 


Obituary. 





superseded. Joists and plates are unaltered. Stafford- 


Mr. J. Amos Lloyd, Compton, Wolverhampton, 


a gentleman well known and respected in South Stafford- 
shire engineering and business circles, has passed away. 
Mr. Lloyd received his early business training in the iron 
and steel trades, which fitted him for a secretarial position, 
which he took up with John Brotherton, Limited, Wolver- 
hampton, thirty years ago. From secretary he rose to 
managing director, and was actively engaged in business 
until about a month ago. He was a past-president 
of the Council of the Wolverhampton Chamber of Com- 
merce, and had held the office of hon. vice-president of the 
Association of Chambers of Commerce and chairman of 
the Committee for Home Affairs and Transport. 








LANCASHIRE. 
(From our own Correspondents.) 


Mancuester, Thursday. 


General Conditions. 


Tse markets here for both ferrous and non- 
ferrous metals are all dull, and one might almost call 
them depressed. The expectation of an autumn revival is 
fading, and it was never based on anything at all sub- 
stantial. It is proverbial that the continual postponement 
of hope “maketh the heart sick,’ and this is a very 
effective description of the metal markets at the present 
moment. People are tired of waiting for what never 
comes, and any optimistic reports are now received here 
with considerable irritation. The retail character of 
most of the trading involves the maximum of work and 
trouble with the minimum of profit, and the trade looks 
back with longing to the time when consumers had the 
courage to buy in large quantities. There does not seem 
to be any definite expectation amongst consumers of a 
fall in the current prices, but any confidence which may 
exist as to the stability of the markets does not seem to be 
translated into action. The feeling seems to be that 
although prices may not fall, there is not the slightest 
probability of any rise which it may be worth while to 
anticipate. 


Metals. 

No changes have yet been made in the official 
prices for manufactured copper and brass, nor is there any 
indication that the control of prices in this department of 
industry is likely to be relaxed, and that metal manu- 
facturers are about to follow the example of steel manu- 
facturers. The trade of metal manufacture is, of course, 
contained in a smaller compass than that of steel pro- 
duction, and consequently it is easier to keep it under 
control ; but it must be admitted that the present range 
of prices acts in restriction of trade, and that while the 
profits are high, the output is low. One cannot say exactly 
to what extent production of manufactured metals has 
been reduced in this country as a result of prices, but it 
must be very considerable. Indeed, the excuse for heavy 
margins, as in the case of copper and brass tubes, is that 
the costs of manufacturing are so high, and these are high 
because the machinery is not fully employed. That the 
home consumer is forced to pay extravagant prices is 
shown by the official figures ; as, for instance, that copper 
“‘ braziers ” for India are quoted at £83 per ton, while 4ft. 
by 4ft. sheets for the home market are quoted at £94 per 
ton. In a normal condition of the market, these prices 
ought to be on a level. Again, sheet brass is quoted at 
10d. per Ib. for 4ft. by 2ft. sheets—equal to £93 6s. 8d. 
per ton. In a free market this material would now be at 
about £75 per ton. The standard copper market made 
some little recovery on the news that the difficulty between 
France and Germany had been postponed for two or 
three months. The idea is that the German exchange 
will allow of the resumption of the buying of copper, and 
some buying has been done also by France. The American 
market is steady, and if the industrial troubles are now 
nearly over in that country, as may be reasonably hoped, 
it is probable that consumption will begin to improve. 
Tin has been rather a better market lately, but the outlook 
is still very uncertain. Manchester consumers do not 
seem inclined to take a favourable view, but, of course, 
the Manchester market for tin is a very small one, and the 
attitude here has little effect on market prospects. The 
dangerous point about tin is that current production 
is fully equal to the world’s needs, and there is no prospect 
of reducing the accumulations in the East. The demand 
for lead has been fairly steady, and the quantity coming 
into British markets is not excessive. The market opinion 
seems to be in favour of steady prices for some time yet. 
The demand for spelter is fairly good, and the supplies 
are only small. The make of British spelter seems to be 
increasing ; but there is little supply from the Continent, 
Belgium selling only sparingly and Germany offering 
practically nothing. 


Pig Iron. 

There have been rumours of improvement in 
the markets for pig iron from other centres of the trade, 
but these seem to be received with some scepticism here 
in the absence of any movement in the Northern Midlands. 
The demand for foundry iron is steady and consumers pay 
the present price of 90s. delivered quite willingly, and do 
not seem to anticipate any immediate change. There 
have been some sales for three months’ delivery, but as a 
rule the buying is from hand to mouth, or for delivery 
during the present month. The reports of improvement in 
Scotland, Cumberland and Cleveland seem all to be caused 
by the American demand, and this may cease at any 
moment. It is said that the Cleveland makers are about 
to blow in five or six more furnaces in order to meet the 
demand from America, and this may prove a dangerous 
course, unless that demand is maintained for some months 
The price of Scotch iron in Manchester—now 120s. per 
ton delivered for No. 3—is causing a great deal of dis- 
satisfaction amongst founders here. It is difficult te do 
without it for a good deal of the work in this district, but 
the consumer keenly resents having to pay 30s. per ton 
more for it than for common foundry iron. The reports 
of shipments of hematite to America may lead to an 
increase in the price of this class of iron, but at present 
it can be bought in Manchester at about 15s, per ton 
below Scotch, 
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Finished Material. 


Here the prices quoted for steel plates and 
sections are unchanged, and the orders given out are almost 
all for small lots and for immediate delivery. There are 
reports of larger orders for steel plates being taken by the 
East Coast works, but if the prices reported be true, there 
can be very little satisfaction about this business. Here 
sellers of ordinary steel plates are trying to keep the price 
up to £10 per ton. 


Scrap. 


The demand for scrap of all kinds remains very 
poor. It is said that some of the ironworks will not pay 
more than 65s. per ton for good heavy wrought scrap, 
and this is not a price which can pay the scrap merchant. 
Cast serap is weak, and for common ordinary qualities 
about 75s. to 77s. 6d. per ton is about the selling value. 
For broken textile machinery castings more can be 
obtained, but the market all round is very much restricted. 
Steel scrap is almost unsaleable here, partly owing to the 
high cost of railway carriage. About 47s. 6d. per ton seems 
to be about the value. 


The Engineering Industry. 


It cannot be said that engineering firms in this 
district have yet found much improvement in trade 
following the two reductions in the workers’ war bonus 
which have already taken place. It was indeed scarcely 
likely that these reductions would have the much-desired 
effect on order books so soon ; but inquiries for goods are, 
| am told, coming in much more freely than has recently 
been the case. As I have previously suggested, there are, 
no doubt, many orders still being held up by prospective 
purchasers who are waiting till they consider that prices 
have * reached bottom.’’ In an industry like engineering, 
with so many diverse branches and working under such 
different conditions, it is, of course, impossible to obtain 
anything like uniformity, but generally speaking it seems 
unlikely that engineers can cut their prices any further, 
owing to the increased cost of the raw products. A 
further probable reason for the lack of improvement is 
the holiday season, which seems to be more attenuated 
than usual this year. The present month will probably 
show whether there is any foundation for the hope of 
improvement. A spurt in shipbuilding would have a very 
agreeable effect. In constructional engineering and build- 
ing, there has been a very decided fall in prices during the 
last, six months or so, and it is scarcely likely that there 
will be any further reduction in this branch for some time 
to come; in fact, the tendency may be in the other 
direction, and I would advise firms contemplating exten- 
sions not to delay much longer. 


Manchester Association of Engineers. 


The opening meeting of the forthcoming session 
of the above society will take place on October 13th, 
when Mr. Daniel Adamson will give his presidential 
address. Two visits to works in this neighbourhood have 
also been arranged, one on the 27th inst. to the works of 
the Metropolitan-Vickers Electrical Company, Limited, and 
the other on October 14th to the Barton electricity station, 
the structure of which is now rapidly approaching com- 
pletion. 


The Engineers’ Club. 


The first portion of the extensions of the Man- 
chester Engineers’ Club is now nearly finished, and it is 
anticipated that it will be ready for occupation by the end 
of the present month. 


Barrow-1n-Furness, Thursday. 
Hematite. 


America has become a customer for West Coast 
hematite iron, and the first cargo of pig iron of about 
5000 tons leaves Barrow this week. There is more to 
follow, and it is understood that several vessels have been 
chartered to convey it across in the next few weeks. 
This first cargo is for Baltimore. This is an interesting 
development, for trade between this district and America 
has been noticeable by its absence for a considerable 
time. Probably the coal strike in America has something 
to do with it, although the hopes in this part of the iron 
industry are that trade is reviving and that it may con- 
tinue. The Millom works are supplying the major portion 
of the first consignments, the North Lonsdale works at 
Ulverston delivering the remainder. These orders will 
be the means of reducing present stocks, and will mean 
more furnaces being put in blast sooner than was ex- 
pected. Otherwise trade is slowly improving, and there 
is an increasing inquiry from the Continent. As engineers 
and other manufacturers in this country get to work, the 
orders will increase in bulk. Special iron is in better 
demand, already there is a small trade in spiegel, and ferro- 
finding customers in America and the 


Inanganese 15 


Continent. 


Iron Ore. 


There is more hope for the iron ore industry, now 
that stocks are being so substantially reduced, and as 
soon as more furnaces are put in operation, so will the 
consumption of native sorts increase. The same remark 
applies to foreign sorts which at present are not in heavy 
demand. A few small cargoes are being shipped for 
British ports. 


Steel. 


The steel trade continues fairly well employed 
in the rail departments, but fresh orders will be soon 
required in order to carry on. There are some inquiries, 
but the competition is keen. The hoop mills are clear of 
their American contracts, and are only fairly employed. 
The foundries are partly engaged. There is little life 
in billets, and nothing in ship plates. 


Shipbuilding and Engineering. 


The reconditioned Holt liner (ex-German Branden- 





burg) has left Barrow completed, and the Australian 
Commonwealth liner Jervis Bay, the last of the three ships 
Messrs, Vickers contracted for, has also left for Liverpool 
to dry dock, previous to her proceeding to London to 
take up her station later on this month. The Anglo- 
American tanker Narragansett is at Barrow for overhaul. 








SHEFFIELD. 
(From our own Correspondent.) 


Moving Slowly. 


SHEFFIELD’s trade revival is still a painfully 
slow process, and the first few days of September have not 
brought the predicted autumn boom any nearer realisa- 
tion. Orders for steel are being placed a trifle more freely, 
but still on a very restricted scale, buyers evidently 
being very diffident about the future. None of the big 
contracts recently placed in connection with public 
works in various parts of the world have come this way, 
though some crumbs are hoped for in the shape of orders 
for steel required in the execution of these contracts. 
Vickers, it is true, have obtained an order for water 
turbines and electrical plant for the development of power 
from a low head fall on the Bari Doab Canal, Punjab, 
and doubtless part of this work will come to the Sheffield 
branches of Vickers and their associated electrical concern, 
Metropolitan-Vickers. The latter, by the way, are just 
beginning to be busy in connection with the million 
pounds contract for the electrification of a section of the 
South African railways, particulars of which have pre- 
viously appeared in these columns. Another contract 
in which Vickers will be interested is that for the manu- 
facture of 448 covered goods wagons for the Burma 
Railways, which has just been awarded the Metropolitan 
Carriage, Wagon and Finance Company, which concern 
it may be recalled is one of Vickers’ most successful 
subsidiary companies, and one upon whose earnings 
the parent company was largely dependent for the pay- 
ment of the last dividend. This company has also been 
successful in the recent tender for the supply of 270 
ballast wagons for the South Indian Railway. Another 
direction in which Vickers hope to be busy in the near 
future is in the supply of many motor car parts in which 
steel of high grade is used, such as crank shafts and axles. 
Another of their subsidiary concerns, Wolseley Motors, 
is making a big bid for the capture of a larger share of 
the trade for this country, and in addition to this demand 
Vickers supply a large number of parts for other first- 
class cars. 


Waiting for Armament Orders. 


Unfortunately many Sheffield steel makers 
and rolling mill firms are still looking for the placing 
of orders for armaments as a means of restoring prosperity, 
instead of turning to other possibly less lucrative but more 
lasting forms of employment. Responding to the clamor- 
ous demand of those people who have come to the conclu- 
sion that Sheffield’s only hope is the continued manufac- 
ture of material for future wars, the Lord Mayor is join- 
ing with the civic heads of other armament centres in 
appealing to the Prime Minister to give out the orders 
for the construction of two battle cruisers. The appeal 
will be presented to Mr. Lloyd George at an early date, 
and an urgent request will be made that the Government 
will expedite the commencement of the building of the 
battle cruisers in order to reduce the unemployment 
in Sheffield and the other large industrial centres con- 
cerned. Vickers’ Barrow shipyard, it is said, is now 
without any new construction work in hand, and this 
inactivity, of course, is reflected in a reduced demand 
for steel from their Sheftield works. Another indication 
of the lessened demand for steel is found in the fact 
that large consignments of pig iron are going to America. 
At the same time there is a certain amount of improvement 
in some of the local steel works, notably in the Siemens steel 
department for cheap basic billets. Furnaces are working 
at greatly varying degrees, however ; in some cases they 
are reported to be up to 60 per cent. capacity, while in 
others, the output is not more than 25 percent. The reduc- 
tion in working costs brought about by the bonus cuts 
has been to some extent counterbalanced by increased 
cost of coke for blast-furnaces, which in some cases amounts 
to a 2s. advance. The crucible steel departments are also, 
in some cases, a little busier, which may be regarded 
as a promising indication of increased activity in the 
engineering shops. This demand is in part due to the 
absorption of the enormous Government surplus stocks, 
which have for a long time past met most of the require- 
ments for this class of steel, and as a consequence kept 
the price at very low levels. Makers are, however, grati- 
fied to learn that at last this serious competition seems 
to be within measurable distance of extinction. In 
mild steel the Sheffield makers have still to meet formid- 
able competition from centres where costs of production 
are substantially lower, and which have not the handicap 
imposed by local rates amounting to 23s. in the £. 


Varied Experiences. 

Generally speaking, in all departments, local 
firms are feeling the stringency of money, and one of the 
most distressing features of the past week’s events has 
been a meeting of the creditors of one of the oldest firms 
in the edge tool trade which has gone into voluntary 
liquidation. In another case there has been a meeting 
of the staff and employees with the directors, who put 
the position before them with the utmost frankness, 
and pleaded for a voluntary reduction in salaries and wages. 
It is feared these cases are merely symtomatic of a fairly 
widespread condition of affairs, and unless things rapidly 
improve, there will inevitably be a most serious winter 
for Sheffield people. From this depressing outlook 
it is a relief to turn to a couple of instances that seem 
to inspire a little more hope. Two Sheffield companies 
have been able to show substantial balances on the right 
side as a result of their operations in the financial year 
ended June 30th. Messrs. Ibbotson Brothers and Com- 






of £27,670, and repeat their dividend of 10 per cent. 
At the same time the directors report that it is now 
difficult to obtain sufficient orders to pay expenses. ‘The 
Hardy Patent Pick Company, Ltd., show a profit of over 
£9000, and are paying 7 per cent., as compared with 
10 per cent. the previous year; in this case, however, 
the profits were £23,639. This company specialises 
in the manufacture of mining tools and agricultural 
implements, and these departments have been fairly 
busy for some time past, though here again there is a 
serious falling off in orders now being placed. 


Better News from Lincolnshire. 
There is distinctly more encouraging news 


from Lincolnshire. The Normanby Park Steel Works 
of John Lysaght, Limited, are working full time on sheet 
bars and billets, with three blast-furnaces and five out of 
their six steel furnaces going. The Frodingham Iron and 
Steel Company, Limited, is also busy, and considerable 
developments are contemplated at the Redbourn Hill 
Tron and Steel Works. Not only are the steel and iron 
works well employed, but the Lincoln engineering shops 
have been showing distinct signs of revival. Clayton 
Wagons, Limited, for instance, have contracts for twenty 
five bogie rail and timber wagons for the metre-gauge 
line of the Assam-Bengal Railway, twenty-five rail wagons 
for the London and South-Western Railway, eight bogie 
passenger carriages for the Caledonian Railway, two 
bogie sleeping carriages for the Buenos Aires Midland 
Railway, and five bogie carriage underframes for the 
2ft. 6in. gauge lines of the Bengal-Nagpur Railway. 


Coal and Coke Demand Improves. 


Miners in the eastern area—in which of 
the local pits are situated will receive a slight advance 
as a result of the ascertainment made at the week-end 
by the Wages Board at Derby, the percentage addition 
to the basis rates being fixed at 36.19 points, an increase 
of 4.19 per cent. The whole output of the pits is now 
going away day by day, the export trade being distinctly 
brisk. ‘The demand for best hard coal continues good ; 
slacks maintain their recent good position, and prices show 
a hardening tendency. The continued export demand 
for coke restricts supplies for the home market, with the 
result that the home price has stiffened, up to 20s. being 
paid at the ovens, while for shipment, foundry and furnace 
coke is fetching up to 30s. At the annual meeting of 
the Midland Institute of Mining, Civil and Mechanical 
Engineers, held at the University of Sheffield, a membership 
of 530 was reported, and officers elected as follows : 
President, Colonel Harry Rhodes ; Vice-presidents, Messrs. 


mnost 


G. H. Ashwin, Robert Clive, and John Gill: Council, 
Messrs. J. E. Chambers, W. J. Charlton, D. H. Currer 
Briggs, Professor W. G. Fearnsides, L. C, Parkin, and 
B. H. Pickering. 

NORTH OF ENGLAND. 


(From our own Correspondent.) 
Brighter Promise of Trade Revival. 


Wui ez it is difficult to predict with any certainty 
the prospects for the autumn months, there are indica 
tions, faint perhaps at the moment, but none the less 
appreciable and welcome, of a gently-reviving activity 
and the position is certainly more hopeful. In the iron 
and steel trade the latest official statistics reveal a pro- 
nounced increase in production, and although August 
is usually a slack month, owing to the general interrup 
tion of industrial operations through the holidays, it 
is gratifying to find in reviewing the return of exports 
from the Cleveland district that the level of the previous 
month was maintained. In the case of the pig iron exports 
this has been due to the heavy trade with the United 
States, and in the manufactured iron and steel branch 
of the trade the improved business with India and Aus- 
tralia is mainly responsible. To the United States alone, 
9862 tons of pig iron were shipped, and except for the 
16,025 tons exported in June last, this figure has not 
been equalled since long before the outbreak of war. 
Moreover, further heavy sales have already been made 
for Transatlantic shipment, and it may well prove that 
the August figures will be surpassed by the current 
month’s total. Despite the exchange difficulties, 2680 
tons of pig iron were shipped to Germany, but to other 
foreign ports the volume of trade showed little change, 
although it is gratifying to note that the Italian trade 
was maintained at a level of over 4000 tons. Though 
active competitors, Belgian and France received supplies 
from Cleveland, aggregating 3096 tons and 1420 ton 
respectively. Wales was a large customer with 5060 
tons, and 3150 tons were sent to Scotland. An encourag 
ing feature of the steel trade is the number of avenues 
which have been opened up for the disposal of manufac- 
tures. All the South American Republics are now regular 
customers, and Syria, Siam, Finland, Esthonia, and 
Turkey are amongst the occasional customers. The 
British Overseas Dominions and self-governing Colonies, 
however, still continue to be Cleveland’s chief buyers. 
The exports to India and Ceylon totalled 11,815 tons, 
which represented an increase of over 2000 tons, and 
5783 tons shipped to Australia was the biggest monthly 
total of the year. 


Cleveland Iron Trade. 


There are evident signs of activity in the Cleve- 
land iron trade. An additional furnace has been put into 
operation this week at the Newport lronworks ; Messrs. 
Dorman, Long and Co. contemplate another furnace going 
into blast at their Warrenby Works, and Messrs. Bolckow, 
Vaughan and Co. are ready to start an additional furnace 
when occasion demands. The Tees Furnace Company 
is also making preparations for an early resumption. 
Business has expanded considerably during the past 
few days, with the result that so far as the better qualities 
of Cleveland iron are concerned makers are unable to 
book orders for.prompt delivery except for the lower 
qualities. Makers have affirmed for some time past 
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that there was little or no margin of profit, and now 
that the position has changed in their favour they have 
promptly advanced the prices of the better qualities 
by 2s. 6d. per ton. No. 1 and siliceous iron is now 
97s. 6d., No. 3 G.M.B. 90s., No. 4 foundry 87s. 6d., and 
No. 4 forge 85s. per ton. 


Hematite Pig Iron. 


There are still fair stocks of East Coast hematite 
pig iron upon which to draw for current needs, and these 
will have to be disposed of before more hematite furnaces 
are started, but that day may not be far distant. A steady 
trade is being done, but only for small quantities, and 
makers’ quotations range from 89s. to 90s. for mixed 
numbers, with No. | at a premium of 6d. per ton, 


Iron-making Materials. 


Business in the foreign ore trade is practically 
at a standstill, Consumers have all got heavy stocks, 
and having no need to buy, are hoping that that absten- 
tion from the market will bring prices down still further. 
Sellers, however, still adhere to 24s. 6d. as the price for 
best Rubio, c.i.f. Tees. Coke is firm at 27s, 6d. per ton 
for good medium furnace qualities delivered at the works. 


Manufactured Iron and Steel. 


There is a progressive improvement in the demand 
for manufactured iron and steel, but uncertainty about 
prices is holding up a lot of business, There is a difference 
between home and export quotations, a difference between 
the home quotations of one firm compared with those 
of another, and buyers have to make their own bargains 
with little guidance from published quotations. More 
orders, however, are being placed, and there is more 
activity at the works, 


The Coal Trade. 
The Northern coal market just now moves 
along rather quieter lines. In most directions there is 


a lull so far as buying is concerned, though it is hoped 
the present quietness is only temporary. The news from 
the United States of a final settlement with the anthracite 
miners, which thereby definitely and completely ends 
the coal strike there, is having an adverse effect on the 
Northern market, and points to the probability of no 
further bookings for large quantities at any rate, and 
may even foreshadow some cancellations, which has 
happened lately more than once. The inquiry from 
Germany is no better, probably due for the most part 
to the exceedingly low value of the mark and the constant 
violent fluctuation which makes any large buying an ex- 
ceedingly risky proposition. Business is also retarded 
by various rumours of direct action or control of the coal 
imports by the German Government. The trade with 
France and Italy is only very moderate, which appears 
to be common all round, so that unless there is some rapid 
recovery in the European demand, the coal trade seems 
to be passing into a very quiet time. In the meantime 
the colliery position as regards prompt delivery is fairly 
good. Most of them are well sold for a little while ahead, 
but when it comes to taking the quantities out, other 
factors operate adversely and seriously affect the position, 
in individual cases causing loss of time at the pits, not- 
withstanding the fact that the coals are actually sold. 
The chief difficulty is the deadlock at the staiths and spouts, 
which prevents the collieries from clearing their output. 
The Northumberland steam coal market is very steady 
with the whole of the September output bespoken, and 
in some cases large bookings have been done for October. 
The Durham market, however, is by no means so favour- 
ably situated. Many of the collieries producing best 
and special gas coals have their books well filled for the 
present, but secondary gas is on offer in large quantities, 
and, as a rule, coking coals, together with bunkers, can be 
contracted for on more favourable terms than could 
have been done recently. The coke market remains 
steady forTall classes of foundry and gas coke, being 
supported by a good demand. Prices are firmly maintained. 








SCOTLAND. 
(From our own Correspondent.) 
Shipbuilding. 

Tue tonnage launched during the month of 
August is the second highest for the year to date, being 
only exceeded by the returns for January. New orders 
are still very scarce, notwithstanding recent placings, and 
there are now very few vessels on the stocks. Launchings 
are far in excess of new orders, and consequently the 
number of unemployed is regularly added to. The Clyde 
tonnage for August amounted to 53,849 tons, representing 
seventeen vessels. Six of these were over 5000 tons each, 
and were as follows :—Lochgoil, twin-screw motor ship 
of 9500 tons, for the Royal Mail Steam Packet Company, 
London; a twin-screw steamer, 9000 tons, for French 
owners; British Merchant, geared turbine oil tanker, 
7400 tons, for the British Tanker Company, London ; 
Darian, cargo steamer, 6430 tons, for Messrs. Frederick 
Leyland and Co., Liverpool; Clan Macfarlane, cargo 
steamer, 6000 tons, for Cayzer, Irvine and Co., Glasgow ; 
and the twin-screw geared turbine Shanghai Maru, 5400 
tons, for the Nippon Yusen Kaisha, Tokyo. A notable 
launch during August was the twin-screw geared turbine 
steamer Perseus, 9500 tons, built by the Caledon Ship- 
building and Engineering Company, Limited, Dundee, for 
Messrs. Alfred Holt and Co., Liverpool. The Perseus is 
the largest vessel yet built on the East Coast of Scotland. 
The aggregate Clyde returns for the year to date amount 
to ninety vessels of 254,303 tons, compared with 165 of 
299,864 tons in the same period last year. New work is 
very slow, but the five vessels recently placed is a hopeful 
move. Last week-end, too, a contract for the Clyde was 
reported in the shape of a new Orient liner. The Orsova 
and Ormonde, belonging to the same company, were built 
on the Clyde. 


Burns and Laird Combine. 
Two well-known shipping companies in Glasgow 





Messrs. G. and J. Burns and the Laird Line, Limited 
have become amalgamated under the title of the Burns 
and Laird Lines, Limited, with offices at 52, Robertson- 
street, Glasgow. The Burns Line originated in 1824 and 
the Laird Line in 1814. 


New Oil Storage Installation at Aberdeen. 


Of considerable interest is the inauguration at 
Aberdeen of an extensive storage depét at Torry Dock, 
which will serve as a distributing centre in the North of 
Scotland for the Anglo-American Oil Company’s products. 
An area of 2 acres is covered by the installation. Four 
circular tanks, providing storage accommodation for 
about half a million gallons—two for petroleum and two 
for motor spirit—and a system of piping with the requisite 
pumping machinery enabling the oil to be transferred to the 
filling department, have been laiddown. Further appliances 
are provided whereby a 50-gallon barrel can be filled by 
one turn of a handle and 400 2-gallon tins can be filled in 
an hour without loss. There are also included depart- 
ments for painting and repairing tins, caustic baths for 
cleaning paint off tins, and electric light appliances for 
discovering rust inside tins. The oil brought by the 
company’s own steamers will be conveyed through pipes 
to the depét. All the plant is of the most modern 
description. 


Pig Iron. 


Scotch pig iron continues firm in price owing to 
depleted stocks, but business is far from being brisk. Some 
export orders are reported, but local requirements remain 
at a very low ebb. 


Steel and Iron. 


The outlook in steel is a little brighter in certain 
directions, but there is ample room for improvement, 
Makers have fair orders for sections, and sheets are doing 
somewhat better; but there is a great dearth of new 
business in plates. In sheets the export demand is con- 
siderably better. Local demands for all descriptions of 
material are extremely slow to open up. Bar iron makers 
have fairly regular bookings of small lots, but nothing of 
much consequence is reported. Re-rolled steel bars are 
doing a moderate export turnover. The demand for scrap 
is a shade brisker. 


Coal. 


The Scottish coal market was firm in tone through- 
out the week. One or two descriptions of round coal 
showed a slightly easier tendency in export prices, but 
generally speaking firmness was the keynote. Collieries 
have a considerable amount of orders still on hand, and 
inquiries still arrive from America, though not to the 
same extent as recently. Business for West Italy was 
reported. Washed fuels continue very active, and espe- 
cially in the East of Scotland are the collieries heavily 
engaged. Many steamers have arrived at Forth and Tay 
ports, and particularly at Methil. Considerable congestion 
is experienced and sailings are delayed. Aggregate ship- 
ments amounted to 364,219 tons against 369,522 tons in 
the preceding week and 358,740 tons in the same week in 








1913. Prices of washed materials are firmer, and are 
inclined to appreciate further. 
WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.4 
The American and Canadian Demand. 

THERE is no disguising the fact that the outlook 
regarding the export of coal to America and Canada is 
now less favourable than was the case a week ago. Some 
owners and exporters may entertain different ideas on the 
subject, but the majority hold the view that the best has 
been seen of Transatlantic business. It is certain that the 
Americans will not purchase coals from this country any 
longer than necessity compels them to do so, and though 
the railway strike in that country is still in force, thus 
dislocating the transport and distribution of supplies, the 
fact remains that the strike of both the bituminous and 
anthracite miners is now over. Reports show that the 
output from the bituminous mines is already pretty exten- 
sive, resulting in buyers of similar coals from this country 
being only interested in practically floating cargoes. It is 
just possible that a certain amount of business will con- 
tinue to be carried through, but the chances are that this 
will be mainly for anthracite and similar coals. As regards 
Canada, the position there is rather more favourable to 
further business being done, but shipments have to be 
made fairly quickly owing to ice troubles. At the moment 
collieries are busy getting away the shipments that have 
been arranged, but taken on the whole there is not the 
active inquiry coming along that is desired, and middlemen 
who hold supplies of coal at comparatively low contract 
figures are not taking any more risk than they are obliged, 
and are ready to discount the prices that are being quoted 
by the collieries direct, in order that they may get business 
and secure an outlet for their coals and at the same time 
get a fairly good profit. Continental consumers are inquir- 
ing for supplies, but this is more by way of keeping in 
touch with the prevailing conditions, for they are not 
buying on any scale. In fact, immediately they see that 
the market is weakening they are adopting their usual 
methods of holding off until they think that prices have 
practically touched bottom. Although the market is 
shorn of the firmness that has lately been in evidence, it is 
pretty safe to say that collieries have sufficient business on 
their books for a week or two to enable them to resist the 
fall of prices to the level that obtained immediately prior 
to the American and Canadian demand coming along. 


Miners’ Wages. 
South Wales miners’ wages for the current month 
are to remain at the minimum. This fact is disclosed by the 


certificate of the joint accountants. After allowing for the 
cost of standard wages, other costs, and the owners, 





standard profits of 17 per cent., the surplus available is 
£6566, but under clause 4 of the terms of the national agree- 
ment this surplus has to be applied in reduction of the defi- 
ciency of £56,480 brought forward from the month of 
June last, leaving a deficiency of £49,914 to be carried 
forward as a first charge to be met out of the surplus in 
subsequent periods. The workmen are entitled to pay- 
ment of the minimum wage of 28 per cent. on the 1915 
standard base rates, but the proceeds in July are not 
sufficient to enable the owners to pay that minimum 
without the sacrifice of the whole of their standard profits, 
plus an additional loss of £46,989. The total amount 
sacrificed in paying the minimum is therefore a sum of 
no less than £349,710. The total amount sacrificed prac- 
tically since last November now amounts to a sum of not 
less than £2,334,000, and the whole of this sum is, under 
the terms of the agreement, irrecoverable. The only 
amount which is carried forward to future audits is the 
£49,914 above referred to, and this amount has been 
excluded from the £2,334,000. The output in July was 
about 330,000 tons more than in June, with the result 
that the cost of production other than wages showed a 
reduction of about 5d. per ton and the wages cost a 
reduction of about 4d. per ton, making a total of 9d. There 
was, however, a fall in the selling prices of about 5d. per ton. 


Artificial Control of Prices. 


Quite recently the President of the South Wales 
Miners’ Federation, in an article on miners’ wages, argued 
that a higher minimum wage would have compelled the 
coalowners in this district to obtain a higher selling price 
for their coal, and that unnecessary competition between 
them had been the cause of the fall in the prices of coa! 
and the failure of the industry to pay a higher wage. The 
secretary of the South Wales Coalowners’ Association has 
replied at considerable length, examining the position 
in the light of the statistics relating to the production and 
consumption of South Wales coal and of the relation of the 
South Wales supply to the world demand for and supply 
of coal. The fact is emphasised that South}Wales is 
primarily an exporting district, and that it is in competition 
with other coal-producing countries. The history of the 
past few years is full of illustrations of the destructive 
folly of attempting to charge prices for South Wales coals 
which are disproportionate to the prices offered by other 
coal-producing countries or which are beyond the buying 
capacity of foreign consumers. After dealing with the 
relation between costs and output, the secretary of the 
Coalowners’ Association points out that during the recent 
period of control minimum prices were scheduled and 
applied in the South Wales coalfield. Among other changes 
that system necessitated the classification of collieries 
according to the coal they produced. The result was that 
a demoralising artificial direction was given to the distri- 
bution of trade and to the working of the collieries ; some 
collieries could only be kept working two or three days 
per week, while others were kept in regular employment 
for five or six days per week. The dissatisfaction of the 
workmen with these results of an artificial interference 
with the conduct of the trade was as intense as that of 
colliery owners and coal exporters, who found themselves 
hopelessly handicapped. That experience simply confirmed 
previous experience in the application of artificial systems 
in the regulation of trade, and if they were resented by the 
workmen in the past they will be certainly no less strongly 
resented by them in the future. 


Ebbw Vale Troubles. 


The miners at the Ebbw Vale group of collieries 
resumed work on Monday last following on the negotia- 
tions between the Ebbw Vale Company’s chief officials 
and Mr. Evan Davies with other miners’ leaders, but 
judging from the tone of the speech of Mr. Evan Davies 
at a mass meeting of the workmen when they adopted 
his advice to resume work, it is not possible to believe that 
an end of the trouble has been seen. There may be 
unfavourable developments yet. The 200 fitters, boiler- 
makers and smiths at the Ebbw Vale works are still on 
strike owing to the introduction of a new card system, 
and there has been a mass meeting of members of the 
allied skilled trades to consider their attitude towards the 
matter. Resolutions were passed at previous meetings 
that action should be taken immediately to join the men 
already out of work, but on advice the men agreed that 
they would not put this resolution into operation until 
further efforts have been made to get their grievances 
remedied by the management. In the event of a refusal 
the previous resolution will be put into force. 


Current Business. 


The steam coal market is certainly quieter since 
writing a week ago, and there is scarcely a colliery pro- 
ducing the best Admiralty coal which is quoting more than 
30s. per ton, while for forward some of them are discounting 
this figure by a shilling a ton. There is no doubt that they 
would be glad to get business at this price, but buyers 
are comparatively few and middlemen are prepared to 
accept even less in order to find an outlet for their contract 
coals. Monmouthshire coals are on the weak side, and are 
not worth more than 28s. 6d. at the best, and can be 
obtained at less. One firm is reported to have sold about 
10,000 tons of Monmouthshire large for the Dutch State 
Railways at the price of round about 30s. c.if. It is 
reported that inquiries are in the market for supplies of 
coal, chiefly coking smalls, for Germany, but collieries 
are not greatly interested in view of the uncertain financial 
conditions prevailing. Small coals are easier, but dry 
coals are comparatively steady for shipment this month, 
as they are pretty fully booked up. Anthracite coals are 
also very firm, and it is still a difficult matter to get offers 
of any substantial quantity for delivery this month, 
especially sized coals, which, in the case of nuts and 
cobbles, range from 72s. 6d. to 75s. 


Swansea Metal Exchange. 


Dulness rather characterises the Welsh tin-plate 
market, the adverse conditions of foreign exchanges 
restricting operations on continental account. A certain 
amount of business is reported for Canada, but the market 
is no more than steady at 19s, to 19s, 3d, basis I.C. f.o.b. 
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Current Prices for Metals and Fuels. 


IRON ORE, 
N.W. Coast— 
Native 22/6 
(1) Spanish 22/6 
(1) N. African .. 22/6 - 
N.E. Coast— 
Native ... ‘i —_ 
Foreign (c.i.f.) . 24/6 
PIG IRON. 
Home. Export. 
£s 4.  . = 
(2) ScorLanp— 
I aa acts cain een a — 
No. 1 Foundry "> 5 0 — 
No. 3 Foundry woo tage Oe rc ® -- 
N.E. Coast— 
Hematite Mixed Nos. ... 5 0 5 0 
Ts Bia sks tied? ena BY GC 5 0 6 
Cleveland— 
No. 1... ae 417 6 417 6 
Silicious Iron ... 417 6 417 6 
No. 3 G.M.B ... 410 0 410 0 
No, 4 Foundry 47 6 476 
No. 4 Forge 450 450 
Mottled 400 400 
White... 400 400 
MIDLANDS— 
(3) Staffs. — 
All-mine (Cold Blast) ... 13 0 0 — 
North Staffz. Forge ... 312 6 . _ 
” » Foundry . 4 4 0 a 
(3) Northampton— 
Foundry No.3... ... 400. 7 
- Forge eae — 
(3) Derbyshire— 
No, 3 Foundry wy — 
Forge ee ee ie = 
(3) Lincolnsbire— 
NP Re 
PO os «a um ele ae 
Forge eee a 
(4) N.W. Coast— 
N. Lanes. and Cum. 
Hematite Mixed Nos. ... 5 5 0 aa 
MANUFACTURED IRON. 
Home. Export. 
£s ad. Zea d. 
ScoTLanD— 
Crown Bars 1010 0 1010 0 
Best a ose, 060, 000 | SS wee —_ 
N.E. Coast— 
awe... u - ae e — 
ies." urs teen otee tien te -- 
LANcs.— 
Crown Bave ... ... .. 1110 0 . _ 
Second Quality Bars ... 10 5 0 
=e ee 1315 0 
S. Yorks.— 
Crown Bars ... . — a ae 
Best ,, te pp ite. < iia a ie, - 
ae ae SO - 
MIDLAND8— 
ED ee Soe on 1010 Otell 0 0 
Marked Bars (Staffs)... 1310 0 ... ... _ 
Nut and Bolt Bars... 915 Oto 917 6 
Gas Tube Strip .. .. ll 0 Otoll 5 0 
STEEL. 
(6) Home. (7) Export. 
Se d. Ze ¢@ 
(5) ScorLanp— 
Boiler Plates - 1210 0 -- 
ShipPlatesjin.andup 9 0 0 _ 
Sections a mes oa © _ 
SteelSheetsJ,in.tofin. 10 5 0 _ 
Sheets(Gal.Cor.24B.G.) — 17 12 6 


(1) Delivered. 


(2) Net Makers’ works. 





STEEL (continued) 





Ferro Manganese ... (per ton) 

» Silicon, 45 p.c. to 59 p.c. ... 

Y 75 pee 
Vanadium i 
Molybdenum... ... ... 

», Titenium (carbon free) 
Nickel (per ton) 

Cobalt nm 
Aluminium (per ton) 





(3) At furnaces, 


£15 for home. 


N.E. Coast— Home. Export. 
2a <¢@ & a ¢ 
Ship Plates ... : 900 - 
Angles ... ald, be 815 0 -- 
Boiler Plates ... 1210 0 
Joists be. 900 
Heavy Rails 910 0 a 
Fish-plates 1310 0 - 
Channels £ 1310 0 — 
Hard Billets ... 815 0 _ 
Soft Billets 715 0 — 
N.W. CoastT— 
BarRow— 
Heavy Rails .. ... ... 910 0 ... _ 
aw Fs. Yt Oe 
Ea 950 — 
Ship Plates .. ... .. 10 0 0 -- 
Boiler ,, nm me ene Bes _ 
MANCHESTER— 
Bars (Round) ak ioe 90 Ot 910 0 
»» (others) ah sad 910 0t0. 10 0 0 
Hoops (Best)... .. .. 15 5 0 15 0 
»» (SoftStel) .. 1250... . 20 0 
Pithes edl'ses srr’ OOD 6 0 
» (Lanes. Boiler) .. 1310 0 — 
SHEFFTELD— 
Siemens Acid Billets .. 10 0 0 
Bessemer Billets ... ... 1210 0 —_ 
eee 815 0 
Soft ,, lg) ina Wa 750 ~ 
MD nee cee ces 12 5 0 
Soft Wire Rods .. ... 10 0 0 — 
MIDLANDS— 
Small Rolled Bars... .. 9 5 Oto 910 0 
Billets anid Sheet-bars.. 70 Oto 7 2 6 
Gas Tube Strip ... .. 10 0 Otol0 5 0 
Sheets (20 W.G.)... .. 1110 Oto12 0 0 
Galv.Sheets(f.o.b.L’pool) 1615 0 ... .. — 
Tse nee Sea ese 815 Oto 9 0 0 
eagle gu Eg 9 0 Oto 910 0 
resem I Peet — 
Bridge and Tank Plates 9 0 Oto 910 0 
NON-FERROUS METALS. 
SwaNsEA— 
Tin-plates, I.C., 20 by 14 19;- to 19/3 
Block Tin (cash) - 159 10 0 
- (three months) 159 17 6 
Copper (cash)... ... ... 63 0 0 
» (three months)... 63 7 6 
Spani-h Lead (cash) 24 5 0 
ee (three months) 2310 0 
Spelter (cash)... ... ... 31 68 (0 
»» (three months)... 3010 0 
MANCHESTER— 
Copper, Best Selected Ingots 67 10 0 
» Electrolytic 7010 0 
» Strong Sheets 400 
» Loco Tubes = 7 
Brass Loco Tubes ... 0 011% 
», Condenser ol 
Lead, English 210 0 
» Forcign 2 5 0 
FERRO ALLOYS. 
( All prices now nominal. ) 
Tungsten Metal Powder 1/94 per Ib. 
Ferro Tungsten 1/6 per lb. 
Per Ton. Per Unit 
Ferro Chrome, 4 p.c. to6p.c. carbon... £24 10/- 
- 6 p.c. to8S pc. ,, £23310 0 9/. 
- Spc. tol0p.c. ,, £23 10 0 8/- 
+ Specially Refined 
Max. 2 p.c. carbon .. £60 26/- 
o “ae”, ...£70 30/- 
», 0-75 p.c. carbon .. £75 37 - 
»» carbon free ..-1/7 per Ib. 
Metallic Chromium .5/- per lb. 


£12 10 0 scale 5/- per 


unit 


. B 10 0 sea'e 6/- per 


unit 
...18/- per Ib. 
...6/- per Ib. 
...1/2 per Ib. 
...£160 
...11/- per Ib. 
...£82 to £100 


(British Official. ) 


(4) Delivered Sheffield. 


(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England 


(8) Except where otherwise indicated coals are per ton at pit for inland and f.o.b, for export and coke is per ton on rail at ovens and f.o.b. for export. 





(f.0.b, Leith)}—Best Steam 
Secondary Steam 


. CaRgpiFr— (9) SOUTH W 
Steam Coals : 
Best Smokeless Large 
Second ,, os 
Best Dry Large 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley _,, 
Best Eastern Valley La ge 
Ordinary oa - 
Best Steam Smalls ... 
Ordinary o 
Washed Nuts ... aa 
No. 3 Rhondda Large ... 
Smalls ... 
Large ... 
Through 
pwr od Smalls 
Coke (export) ... 
Patent Fuel 
Pitwood (ex ship) 
SwaNsEA— 
Anthracite Coals: 
Best Big Vein Large 
ne pee 
SU ain. std onae ons 
Machine-made Cobbles... 
Nuts 
Beans 
a ee 
Breaker Duff 
Rubbly Culm ... 
Steam Coals : 
Large 
Seconds 
Smalls 


ae 


” ” 
Neg 
Na2 , 


” ” 





FUELS. 
SCOTLAND. 
LANARKSHIRE— 
(f.o.b, Glasgow)—Steam 
a = Ell 
” ” Splint 
~ be Trebles 
” ’ Doubles 
” ” Singles 
AYRSHIRE— 
(f.0.b, Ports)—Steam 
- - Splint 
- = Trebles .. 
FirEsSHIRE— 
(f.0.b. Methil or Burnt- 
island)—Steam ... 
Sereened Navigation 
Trebles 
Doubles 
Singles 
LOTHIANS— 


Trebles 
Doubles 
Singles 
ENGLAND. 
(8) N.W. Coast— 
Steams 
Household 
Coke ... 
NORTHUMBERLAND— 
Best Steams... 
Second Steams 
Steam Smal!s ... 
Unscreened 
Household 
DuRHAM— 
Best Gas 
Second... 
Household ‘ 
Foundry Coke ... oot tag 
SHEFFIELD— INLAND. 
S. Yorks. Best Steam Hards 21/- to 22/- 
Derbyshire Hards ... ... 19/- to 20/- 
Seconds te . 18/- to 20/- 
Cobbles 17;- to 19/- 
0 a . 15/- to 16/- 
Washed Smalls . 10/- to ll/- 
Best Hard Si.cks 2/- to 13/- 
Seconds i 9/- to 10,6 
Soft Nutty ,, 7/6 to 8/6 
Pea i 7;- to 8/- 
Small - . 2/- to 446 
House, Branch... ... . 30/- to 33/- 
» Best Silkstone .. 27 /6 to 29;- 


Blast Furnace Coke (Inland and Export)... 


ALES. 


Export. 
22)- 
23/- to 25/6 
23/- 
22/- 
21/- 


23 /- 
23/- 


22,/- to 25/- 


23/6 
22/6 
21/6 


23/- 
22/- 
23/6 
22/6 
21/6 


30/- 
46/8 to 57/6 
33/- 


25 /- 
23/- to 24/- 
17/- to 18/- 

20/6 
25/- to 28/- 


24/- te 25)- 
21)- to 22/6 
25 /- to 28/- 
33/- to 35/- 


29/6 to 30/ 
28/- to 29,6 
30/- to 31/- 
29/- to 30/- 
27/6 to 28/6 
27/- to 28/- 
26/6 to 27/6 
24/6 to 25/- 
19/- to 20/- 
17/6 to 19/- 
30/- to 35/- 
30;- to 31/- 
22/- to 23/ 
23/6 to 24/6 
21/6 to 22/- 
16/- to 17/- 
40/- to 42/6 
27/- to 30/- 
28/- to 30/- 


62/6 to 65/- 
55/- to 60/- 
52/6 to 55/- 
72/6 to 75/ 
72/6 to 75/ 
45/- to 50/- 
24/- to 25/- 
8/6 to 9/- 
15/- to 15/6 


25/- to 27/6 
24/- to 25/- 
14/6 to 16/- 
19/6 to 22/6 





(7) Export Prices—F.0.B. Glasgow. 





(9) Per ton f.o.b. 


(5) Glasgow, Lanarkshire and Ayrshire. 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


Iron Ore and Coke. 


One of the causes of the economic troubles of 
Germany is the loss of the iron ore deposits of Lorraine, 
which has left her utterly dependent upon foreign sources 
of supply. Even before the war the Lorraine iron ore 
mines were not producing sufficient for home require- 
ments, and Germany had cast a longing eye upon the rich 
Briey mineral deposits, which would have provided all 
the iron ore she needed. Now that Germany has lost 
everything she is endeavouring to cover her require- 
ments in iron ore partly from Sweden and more especially 
from Canada. Under present conditions those sources of 
supply are evidently not economical to German consumers, 
who would have every advantage in purchasing French 
minerals, as they are already doing to a large extent. 
But as the French are reluctant to supply iron ore to 
Germany, consumers in that country cannot depend upon 
future supplies. On the other hand, France is unable 
to make adequate use of her mineral deposits in the 
absence of coke, which can only be obtained from Germany, 
and although the Versailles Treaty provided for a certain 
supply of coke to France, the quantity forthcoming is 
nevertheless so small that efforts are being made to 
improve the quality of coke from the Saar district by 
means of new processes which are said to be giving pro- 
mising results. It was partly with the idea of procuring 
ample supplies of good coke that the French were so 
anxious to obtain control over the Ruhr basin. Seeing 
that both countries are dependent on each other for raw 
material, it is reported here that feeling is growing in 
Germany in favour of the proposed Allied participation in 
German industries ; but whatever may be the basis of an 
understanding between the two countries, it is clear that 
something must be done to facilitate an interchange of 
iron ore and coke. 


Marine Charts. 


The sinking of the battleship France through 
the ripping open of the hull by uncharted rocks while she 
was proceeding slowly along the Teignouse passage into 
Quiberon Bay has naturally brought the Hydrographic 
Department of the Marine under severe criticism. The 
explanation that the battleship must have struck some 
unknown rocks was at first received with scepticism, as 
it appeared almost impossible that such obstacles in 
home waters should have escaped detection. Divers, 
however, reported that the rocks existed, and that the 
top of one had been broken off by the impact. On behalf 
of the Hydrographic Department of the Marine it is 
explained that by the usual method of taking soundings 
it is quite possible to miss isolated rocks emerging from 
the sea bed, and it is stated that the only way to locate 
them is to draw a hawser along the bottom, which is to be 
done now that the disaster to the France has shown the 
necessity of verifying the charts of the particularly rocky 
coast of Brittany. The France was a super-Dreadnought 
of 28,500 tons, launched in 1912, and, except for the 
Béarn, which is not yet in commission, was the most 
powerful unit in the French navy. A preliminary investi- 
gation by experts shows that the re-floating of the battle- 
ship will be a very expensive operation, even if it can be 
done successfully, and in the event of the vessel being 
regarded as a total loss it is believed that the Government 
has no intention of replacing it, although the question of 
bringing the tonnage of capital ships up to the limit 
allowed by the Washington Conference can only be settled 
when the new programme of naval construction comes up 
for discussion. 


Moving Platforms. 


About thirty competitors, including four 
foreigners, have sent in plans for an underground moving 
platform which it is proposed to install experimentally 
under the Avenue de |l’'Opéra with a view of solving the 
increasingly difficult traffic problem in Paris. As others 
appear to be holding aloof for fear that their ideas may be 
plagiarised, it is pointed out that all plans of new inven- 
tions submitted are accorded the advantage of temporary 
protection ; that is to say, the owner of a project enjoys 
the rights of a patentee until he applies for a patent, which, 
in this case, would enable him presumably to delay going 
to the expense of patent formalities pending the accopt- 
ance or otherwise of his scheme. The last date for sending 
in projects is September 20th next. If the Commission, 
which is to be appointed shortly by the Prefect of the 
Seine, is able to select a scheme likely to give satisfactory 
results it will be executed experimentally by the Municipal 
Council, and in the event of its being adopted the inventor 
will be offered a million francs for his rights. One of the 
conditions laid down is that the moving platform must be 
quite silent. 


The Havre Strike. 


The revolutionary character of the strike at 
Havre was made perfectly clear during the week by the 
conflict with the police in the town itself and by the efforts 
of the Confédération Générale du Travail to organise a 
twenty-four hours’ sympathetic strike throughout the 
country. As the engineering firms at Havre refused to 
take back the men at the old wages the local unions declared 
a strike throughout the district, and work was suspended 
everywhere. The strike was only made effective by 
aggressive picketing, which necessitated the intervention 
of the police, when barricades were raised and fighting 
was at times serious. The movement was entirely Com- 
munist, the object being to deprive employers of any right 
to reduce wages and to impose the unions’ control over the 
works’ management, and the Confédération Générale du 
Travail hoped to enforce that principle by a national 
strike of twenty-four hours. The demonstration failed so 
completely that in only a few cases was there any serious 
interruption to business. 
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INTERNAL COMBUSTION ENGINES. 


183,728. August 23rd, 1921.—LusRicaTiIne Two-sTROKE 
Enoines, P. W. Petter, West Park House, Yeovil, and 
Petters Limited, Nautilus Works, Yeovil. 

W1rs this system of lubrication the main bearings of the engine 
are supplied with oil from lubricating box A, which is connected 
with the crank chamber through the pipe B and a non-return 
valve, so that it is subject to the compression pressure. The oil 
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passes along the bearings through helical grooves and through 
the crank pin and thence up the connecting-rod to the gudgeon 
pin. A pinhole is provided in the air space of the lubricator to 
dissipate the pressure when the engine stops, while sight feeds 
are arranged in the oil pipes.— August 3rd, 1922. 


SWITCHGEAR. 


169,970. October 9th, 1920.—Derevices ror THe AUTOMATIC 
OPERATION OF AN Etxorric Crrcuir BREAKER CONTROLLED 
BY THE PREssURE OF A MovaBLeE Mepium, The Oecerlikon 
Company, of Oerlikon, near 7érich, Switzerland. 

This specification describes a method of automatically starting 

and stopping a motor driving an air compressor. As long as 

there is no compressed air the circuit breaker A is maintained in 
the closed position by the spring B. If the compressor is started, 
however, the compressed air acts upon the piston C and on the 
dise D. The surface of the latter is made larger than that of the 
valve E, and when the maximum air pressure is attained the 

force upon the piston D overcomes the pressure on the valve E 

and also the force exerted by the spring F. As soon as the valve 

E is opened compressed air enters the chamber G. A second 

valve H is provided and has a smaller diameter than the valve E. 

The excess air pressure which is produced in the chamber G 
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partly releases the valve E so that the overbalance of force upon 
the piston D rapidly increases and causes the valve H to be 
closed instantaneously. During this very brief operation the air 
yressure above the piston C is also increased so that the spring B 
is compressed, and at the same time the circuit breaker A is 
opened and the compressor is stopped. As soon as the air pres- 
sure falls to a predetermined minimum the force of the spring F, 
assisted by the pressure of the air in the chamber G, acting upon 
the valve H, predominates over the air pressure above the piston 
D, thus opening the valve H and closing the valve E. The air 
above the piston C then escapes through the valve H and the 
spring B closes the circuit breaker, thus causing the compressor 
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TURBINE MACHINERY. 


175,971. February 14th, 1922.—Sream Tursive Rotor Discos, 
Aktiengesellschaft Brown Boveri et Cie., Baden, Switzer- 
land. 

The inventors propose to relieve the rotor discs of reaction 
turbines from axial thrust by so arranging the guide blades that 
the jet of steam issuing from the moving blades has free access 
to the guide blades, but on issuing therefrom partially encounters 
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motor to start.— August 3rd, 1922. 














the disc of the next wheel. This is effected by making the guide 
blades project, as shown, beyond the roots of the moving blades. 
It is claimed that the steam thus intercepted gives up some of its 
energy in pressure form and that this pressure can be utilised 
to relieve the discs.—-August 3rd, 1922. 


183,691. July 6th, 192].—Rapiat Frow Stream Toursine 
Wueets, The British Thomson-Houston Company, Limited, 

83, Cannon-street, London, E.C. 4. 
According to this invention the blade ring for a radial flow 
turbine is built up by inserting the ends of the blades in com- 
paratively thin punched plates A, which are gripped in grooves 
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in the reinforcing rings B B. When the whole unit has thus been 
built up the several parts are firmly fixed by a fusion process, 
such as brazing.— August 3rd, 1922. 


DYNAMOS AND MOTORS. 


172,939. December 16th, 1920.—ImMPRovEeMENTS IN THE HiaH- 
VvouTacE Stor Wixprnes or ELecTRIcAL MACHINES AND 
THE PROCESS FOR THE MANUFACTURE OF THE SAME, Brown, 
Boveri and Cie., Baden, Switzerland. 

The slots are first lined with an insulation layer A, and the 
lower U-shaped insulating channel B is placed in the slot before 
the introduction of the coil C. The coil in its formed condition 
is introduced laterally wire by wire through the slot opening and 
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the layers are insulated from one another in the manner shown. 
The U-shaped channel E is then slipped over the coil in the axial 
direction, and finally a wedge F is driven in at the top of the coil, 
—Auguast 3rd, 1922. 
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183,612. May 6th, 1921.—IwPROVEMENTs IN ALTERNATING- 
CURRENT Motors, Dewhurst and Partners, Limited, of 28, 
Hatton-garden, and Melbourne Dewhurst, of the same 
address. 

The rotor conductors A B and C D are led through the rotor 

in close proximity to the periphery and return to the point D 

by way of slots, All the ends A are connected together and also 

ail the ends D. The parts B and C may be joined by any suit- 
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able material. By connecting all the parts C together an alter- 
native path is provided for the current, and it will be clear to 
those familiar with the theory of the induction motor that this 
alternative path can be arranged so as to give the motor any 
desired starting torque.—-August 3rd, 1922. f 


MOTOR CARS AND ROAD TRAFFIC. 


183,596, April 29th, 1921.—LaPROVEMENTS IN OR RELATING TO 
ELECTRICALLY PROPELLED VEHICLES, Ralph Freeman, of 

38, Bedford-place, Russell-square, and Railless, Limited, of 

56, Moorgate-street, E.C. 2. 
The seats of the vehicle which receives its power from an over- 
head line, but which does not run on rails, are arranged as shown, 
and below the seats A two motors B are mounted on the frame 
or chassis, each motor driving a rear wheel through worm gearing 
©. The motors and driving shafts are slightly inclined. The 
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axle D of the rear wheel is U-shaped and the horizontal portion 
is near the ground. Immediately above this dropped portion of 
the main axle is the frame E, which supports the floor which 
forms a well between the seats. The object of the invention ix 
to provide a low centre of gravity, the total height of the vehicle 
being relatively small.—July 31st, 1922. 















TRANSFORMERS AND CONVERTERS. 


170,821. April 28th, 1921.—ImMPROVEMENTS IN OR RELATING TO 
Evecrric TRANSFORMERS, La Metallurgique Electrique, of 

14, Rue Taitbout, Paris. 
This invention relates to a high-voltage transformer com 
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one frame and any point on the other is sufficient to prevent a 
discharge across the dielectric. 
primary and is supported in an oil tank in the manner shown, 
the high-tension cables passing through the hollow columns 
Band C. At right angles to the frame A is another frame D 
composed of magnetic material and having the same dimen- 
sions as the other frame. At the bottom of the frame D is a 
winding E which forms the secondary.—J uly 28th, 1922. 


MACHINE TOOLS AND SHOP APPLIANCES. 


183,693. July 8th, 1921.—Toor Hotpers ror Larer Larus’ 
H. Sutton, Beamsmoor, Marple, Cheshire, and Sir W. G- 
Armstrong, Whitworth and Co., Limited, Elswick Works: 
Newcastle-on-Tyne. 

In order to relieve the operator of the effort necessary to clamp 
the tool in its rest on large lathes, the inventors effect the clamp- 
ing by means of an electric motor A, This motor operates the 
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worm wheel B through a clutch C, which can slip when it i* 
turning in the direction to clamp the tool, but gives a positive 
drive in the releasing direction. The worm wheel is fixed on a 
screw D that clamps the tool by means of a pivoted lever E. 
August 3rd, 1922. 


LIGHTING AND HEATING. 


168,853. April 29th, 1921.—O1 Burners, J. Gemayel, 10, Rue 
Jean Jaques Rousseau, Paris. 

This oil burner is said to work smokelessly and is characterised 

by the fact that the orifices have a wavy cross section as shown. 
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Otherwise the burner is of well-known construction. The oil is 
admitted at A and compressed air or steam supplied at B for 
atomising the fuel.— July 3ist, 1922. 


MISCELLANEOUS. 


The frame A constitutes the 


Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to not; 
that, in order to make sure of its insertion, the necessary information 
should reach this — on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME anid 
PLACE at which the meeting is to be held should be clearly stated. 


TUESDAY to FRIDAY, SEPTEMBER 5ru ro Sra. 

Iron anv Steet Instrrvurs.—Autumn meeting at York. For 
programme see page 96. 

WEDNESDAY tro WEDNESDAY, SEPTEMBER 6ru To 1378 

Britisn AssociaTion.—Meeting at Hull. 

TUESDAY, SEPTEMBER 12rux. 

INSTITUTE OF MakInE ENGINEERS, INCORPORATED.—85-88, 
The Minories, Tower-hill, E. Presidential address by Sir 
George G. Goodwin. 6,30 p.m. 

WEDNESDAY, SEPTEMBER 13rs. 


Tue INstiTuTION or Locomotive ENGINEERS: MANCHESTER 
CreNTRE.—Visit to the carriage and wagon works of the Great 
Central Railway at Dukinfield. Members will meet at London- 
road Station, G.C.R., and leave by special train at 2.30 p.m. 





SATURDAY, SEPTEMBER lé6ra. 

INSTITUTION OF MUNICIPAL AND County ENGINEERS. — 
Eastern District meeting at Luton. London members will leave 
St. Pancras by the 9.25 a.m. train. 

TUESDAY to FRIDAY, SEPTEMBER 19ru To 22np. 

Tae Instirute or Merats.—Swansea. 
meeting. For programme, see page 152, 


Annual sautuma 








LAUNCHES AND TRIAL TRIPS. 


LOCHGOIL ; twin-screw motor vessel; built by Harland and 
Wolff, Limited, to the order of the Royal Mail Steam Packet 
Company ; dimensions, 502ft. by 62ft. by 38ft. 6in. ; to carry 
9500 gross tonnage. Engines, two eight-cylinder four-cycle 
Diesel oil, 6000 indicated horse-power ; constructed by the 
builders ; launch, August 24th, 1922. 


Brrrisu Scout; tank steamer; built by Swan, Hunter and 
Wigham Richardson, Limited, to the order of the British Tanker 
Company, Limited ; dimensions, 245ft. by 37ft. beam ; to carry 
2000 tons of oil cargo. Engines, triple expansion ; constructed 
by the builders ; launch, August 25th, 1922. 


Barrisnh GeneRAL, geared turbine oil tank steamer; built 
by Palmer's Shipbuilding and Iron Company, Limited ; to the 
order of the British Tanker Company, Limited ; dimensions, 
440ft. by 57ft. by 33ft. Llin.; to carry 10,200 tons deadweight. 
Engines, single-screw double-reduction geared turbines, pres- 
sure 2001b. per square inch; constructed by the builders ; 
trial trip, August 28th, 1922. 

A FLOATING caisson, built to the order of the Port of London 
Authority for its dry dock at Millwall Docks, was launched by 
Swan, Hunter and Wigham Richardson, Limited, on August 
29%h. The size of the caisson, designed to float at a draught 
of about 19ft. 10in., is approximately 68ft. 10in. by 20ft. 10in. 
by 32ft. 8in. 

Srreia, oil tanker; built by Swan, Hunter and Wigham 
Richardson, Limited ; tothe order of the Anglo-Saxon Petroleum 
Company, Limited ; dimensions, 427ft. by 53ft. 4in. by 31ft.; 
to carry 8370 tons deadweight. Engines, single-screw ; con- 
structed by the Wallsend Slipway and Engineering Company, 
Limited ; trial trip, August 3st, 1922. 

BrcerpyK; built by Harland and Wolff, Limited ; to the 
order of the Holland-America Line ; dimensions, 400ft. by 54ft. 
by 31it.; to carry 6800 tons gross. Engines, Brown-Curtis 
turbines, developing 3000 horse-power; constructed by the 
builders ; handed to owners, August 3ist, 1922. 


San Rosenpo, tank steamer ; built by Armstrong, Whit- 
worth and Co., Limited, to the order of the Eagle Oil Trans- 
port Company, Limited ; dimensions, 420ft. 6in. by 52ft. by 
Sift. 6in.; to carry 8250 tons Engines, triple-expansion, 
marine type, 27in., 45in., 75in. by 48in, stroke, pressure 
180 Ib. ; constructed by the Wallsend Slipway and Engineering 


Company, Limited. 








PERSONAL AND BUSINESS ANNOUNCEMENTS: 


Ma. Bertram C. Joy and Mr. T. Crespin Harrison inform us 
that they have started business as consulting engineers, under 
the title of Joy and Harrison, at 168, Regent -street, London, W. 
They intend to specialise upon, among other subjects, the 





October 28th, 1921.—-Scarronip Cities, A. Auld, 867, 
Niblock, 21, Baird-street, 


183,764. 
Govan-road, Glasgow, and T. 
Govan, Glasgow. 

This device is intended to take the place of the bolted clip 

generally used for hanging a staging on to steel joists. Its form 
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prising circular frames supported at right angles to each other 
and of such dimensions that the distance between any point of 





and mode of application are so obvious in the drawings as to need 
no description.—A ugust 3rd, 19 





struction and renewal. 
at present unde’ 
The transformer department was found to be very busy, and 
the various new features anc 
attention of the visitors. 
spection, tea was 
words of welcome 
acknowledged by a hearty vote , 
of the engineering department of the Leicester 


development of mechanical invention, the production of draw- 
ings and demonstration models, and the working out in detail 
and the undertaking of the manufacture of inventions. 








Conrracts.—An important order has been placed by Sit 
Ganga Ram, C.1.E., M.V.O., who is at present m this country. 
with Vickers Limited for water turbines and electrical plant, 
in connection with the development of power from a low head 
fall on the Bari Doab Canal in the Punjab. The head which 
will be utilised is only 6ft., and the total power obtained will be 
1925 horse-power. The energy will be transmitted to various 
pumping stations where irrigation water will be raised, thereby 
enabling larger areas of good land to be cultivated. 

Letcester TecunicaL Scnoot.—At the invitation of the 
Limited, Lough- 


Brush Electrical Engineering Company, | , f 
borough, a party of students from the Leicester Technical 
School paid a visit to the works on Friday, September Ist. Con- 


siderable interest was taken in the Brush-Ljungstrom steam 
turbine and the turbo-generator sets, several of which were 
inspected in various stages of manufacture ; @ feature of notable 
interest being a 5000-kilowatt Brush-Ljungstrom turbo set 
which was undergoing final test. In the tramways and rolling 
stock departments, the extensive shops and up-to-date manu- 
facturing methods employed in the production of all classes 
of road and rail transport were studied with great interest. A 
special feature noticed was the attention now being given to the 


development of the trackless trolley-bus, which, for new systems 


owing to the high cost of track con- 
A large number of these vehicles are 
r construction for the Bloemfontein tramways. 


is replacing the tramcar, 


i innovations claimed the close 
At the conclusion of the tour of in- 

rovided by the directors, after which a few 
le Mr. Brotherton, the works manager, were 
of thanks by Mr. Taylor, head 
Technical School. 
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